
To the Man in the 
Secret Drafting Room 

who is designing tomorrow's planes 



U ndoubtedly you are not in a position to discuss many of 
the problems facing you right now, but Goodyear has come 
up with a number of engineering advancements which might 
provide answers. For example: 

Are you planning on utilizing new 
propellants? Goodyear has almost 
unrivaled experience in building fuel 
cells and systems for handling the new- 
est fuels used by missiles and aircraft. 
Working closely with our customers, we 
have licked complex problems involving monopropellants and 
fuel- and oxidizer-systems — safeguarded these fuels from cata- 
lytic decomposition — produced containers, diaphragms and 
expeller bags which withstand corrosion and high temperatures 
—pioneered “fuelproof” cells for virtually every type of aircraft. 

Can you use foolproof, fully auto- 
matic deicing? If the operational area 
for your ship suggests ice hazards to the 
airfoils and engine intakes, then you 
will want information on new electro- 
thermal Iceguards by Goodyear — the 
world’s only fully automatic system of ice detection AND ice 
protection for aircraft! 




How about landing gear? Faced 
with space problems? High speeds? 
Torque? Weight? New developments 
in famed Goodyear Disc-Type Brakes, 
wave-type wheels and new forged 
magnesium wheels with greatest load 
capacity-per-pound of metal and roll-mileage in history— a new 
Tri-Metallic Brake and tubeless airplane tires with valuable 
weight-savings— all these are ready to serve you. 

How about 3 new fabrics for shock 
absorption, shock cushioning and 
high-tensile applications? New fab- 
rics that can (1) “snap”— give under a 
predetermined shock loading— absorb- 
ing energy and arresting damage while 
the base fabric remains unimpaired; (2) “make like a beam”— 
a double-walled inflatable fabric connected by inner load-bear- 
ing threads of Nylon which make it possible for it to cushion 
shocks, contain high pressures, maintain a fixed “flat” config- 
uration; and (3) withstand a ton per inch— a new high-tensile 
fabric that can take more than 2,000 pounds’ tension per inch 
of width. 



These and a host of other new Goodyear developments can serve you 
well. For details, write: Goodyear, Aviation Products Division, Akron 
16, Ohio or Los Angeles 54, California. 
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FACILITIES + ABILITIES = EXTRA IN PERFORMANCE 


Iccffuard—T. H. The Goodyettr Tire £ Rubber Company, Akron, Ohio 






WTG-O-FLEX COUPLING 


are you interested in 


weight reduction? 


flexible union for connecting 
rigid tubes. a 


The New Douglas B-666 Bomber Is 17 pounds lighter 


because WI<?-0-^l-EX Couplings replaced standard 


WEIGHT COMPARISON CHART 

W1G-0-FLEX COUPLING & AN STANDARD FLARED TUBE CONNECTION 


-FLEX COUPLING SAVES 17, POUNDS on B-66B 




Working closely willi aircraft de- 
signers and engineers on top priority 
problems of luKanc-eLl aircraft tic- 
sign Is the highly-icgardcd stock-in- 
trade of Fafnir Bearing Engineers. 
Ty pical product of this close asso- 
ciation Is the new Fafnir ■balanced- 
design' Rod End Series . . . the first 
line of rod end.s to be developed 
with a specific relationship hetwcen 
shank strength, bolt strength and 
bearing capacity. The Fafnir Bear- 
ing Company, New Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ...at Iha luriting noinis 






Keeps your planes in the air longer between inspections I 


GENERAL MILLS FLIGHT RECORDER 
CUTS OUT NEEDLESS CHECKUPS 

Now you can safely extend the period be- 
tween structural inspections of your aircraft 
, . . keep your planes in the air and producing 
revenue. The General Mills Flight Recorder 
tells you at a glance whether unusual turbu- 
lence or hard landings have made inspections 
necessary. It also supplies statistical informa- 
tion of value in checking your operational and 
safety standards. 

The Recorder is light in weight, compact in 
size, with no electronic circuitry. It offers a 
high degree of reliability, low maintenance 
and assured repeatability. 

MECHANICAL DIVISION OP General Mills, Inc. 


CHECK THESE FEATURES OF THE 
GENERAL MILLS FLIGHT RECORDER 



FULL DETAILS on the General Mills Flisht Recorder 
will be gladly sent on request. Write, wire or phone; 
Sales Dept., Mechanical Division of General Mills, 
5620 Central Avenue, Minneapolis 13, Minn. 
STcrling 9-8811. 
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Air Force to Give Industry Freer Rein 12 

^Monufocturers who invest own funds will be favored by USAF in 
move to shorten development cycle. 
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m USAF Condemns Traffic Control System IS 

^ ► Lt. Gen. Joseph Smith, MATS commander, soys CAA oir-troffic eon- 

^ trol system is "inodequote and obsolete." 

I Dassault Designs NATO Light Fighter 26 

^Mystere 22, with gross weight of under 12,000 lbs., designed 
For low-altitude combat at transonic speeds. 

Traffic Gains Spur New Route Patterns 115 

^ With ma[or airlines prospering. Civil Aeronautics Boord leans 
i toword strengthening regional lines, 
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NEWS DIGEST 



Martin. GE Receive 
Earth Satellite Awards 

The Depattment of Defense an- 
nounced last week that work has bcfun 
on the "Vanguard" eartli satellite proj- 
ect. a joint Army. Navy, Air Torce proj- 
ect under Na'w mana|fment. 

The Glenn L. Martin Co., builders of 
the Viking, has been awarded the prime 
contract for a major part of the project 
—the rocket launching vehicle. 

General Electric Co, will supply the 
rocket motor which will be used in the 
first stage of the launching vehicle, and 
other important portions of the launch- 
ing vehicle will come from dificrent 
industrial sources. 

The shape and size of the satellite 
ha'C not been determined. It will be 
small, but it will be large cnougli to 
contain a number of instruments and to 
be tracked from the ground by optical 
and radio devices. 

The "Vanguard'’ will be established 
in its orbit in this general manner: The 
first rocket will start the entire assembly 
scrtically on the first part of its tli|hf. 
When its fuel is exhausted, the first 
stage will be dropped off. and the sec- 
ond rocket deflected from the vertical 
will continue the satellite upward. The 
third rocket, carrying the satellite 
proper, will accelerate it to the top 
speed of about 18,000 mph,, which will 
establish the satellite in its orbit where 
it will continue under its own momen- 
tum. This high velocity is required to 
Ixilancc the centrifugal force of the 
satellite against the gravitational pull of 
the earth. 

Canadair Ltd., a division of the Gen- 
eral Drmamics Corp,, has entered the 
nuclear field with a contract to build 
components and parts for a "swing” 
type nuclear reactor for Atomic Energy 
of Canada Ltd. at Chalk River. The 
"swing" reactor will be used to deter- 
mine the potential of irradiated nuclear 
fuel. 

Lee R. Shannon, former budget di- 
rector of Firestone Tire and Rubber 
Co., has been appointed Depuh' As- 
sistant Secretary of Defense (Comp- 
troller), The new position carries re- 
sponsilrilits for programming operations 
in the office of Wilfred ]. McNeil. As- 
sistant Sccrctarv of Defense (Comp- 
troller). 

Dudley C. Sharp was sworn in as 
Assistant Secretary of the Air Force for 
Materiel last wee]:. He replaces Roger 
Lewis, who was awarded the Medal of 


Freedom for his «ork on the foreign 
aid program. 

Air ordnance functions of Air Re- 
search &■ Development Command at 
Wriglit Air Deselopment Center, Dav- 
ton. Ohio, have been transferred to 
USAF armament center, Eglin Ak'B, 
consolidating all air ordnance activities 
at one base. A technical support liaison 
ofiicc will remain at Wright-Patterson 
AFB, Dayton, to assist the Air Materiel 
Command in bringing ordnance mate- 
riel through rcsearcli and doclopmcnt 
to procurement and production stages. 

University of California’s Field Engi- 
neering Field Station at Richmond. 
Calif., is operating a new wind tunnel 
in fundamental research on tichavior of 
objects at speeds exceeding Mach 6 at 
20-to-80-nii. altitudes- The three-foot 
diameter facility receives support from 
Office of Naval Research, NAC.A and 
USAF's Air Research & Development 
Command. 

Six additional DC-6Bs have been or- 
dered by Northwest Clrient Airlines for 
dclisory in the first quarter of 1958, 
bringirig the airline’s DC-6B total orders 
to 14. Latest order totaled approxi- 
mately S9 million. 

Largest C-1 50A contract to date has 
been awarded Lockheed .Aircraft Corp., 
Marietta, Ca. Total is undisclosed but 
exceeds a previous US.AF order for S 1 00 
million and will extend production 
schedules. The highest nionfhlv plane 
delivery of the four-and-one-Kalf-year 


history of the Marietta plant was made 
to USAF in September. Deliveries in- 
cluded over 50 new B-47s, modified 
B-47s and C-130As. Lockheed says de- 
liveries should remain at this level for 
several months. 

The Douglas B-66 jet bomber has ar- 
rir ed at Kirtkind Al'B Special Weapons 
Center, N. M„ for extensive tests- 

First production J69 turbojet has 
been shipped by Continental Aviation 
& Engineering Corp., from its Toledo, 
Ohio. Air Force Plant 27. 

Engineering and product interchange 
agreement has been signed between 
Stratos Dis'ision of Fairchild Engine & 
Airplane Co.. Bay Shore. N. Y, and Sir 
George Godriey & Partner. Ltd., Man- 
worth. England. Two firms produce a 
corollary line of aircraft accessories, svs- 
tems and equipment, including air con- 
ditioning and pressurization ssstems, 
turbine drives and controls and valves. 

Financial 

Coleman Engineering Co,, Inc., re- 
ports S916.557 sales for quarter ending 
(uly 1955 as compared with S174.466 
for the same period last year. I'irm re- 
ports current backlog exceeds S3 mil- 
lion. Coleman has completed construc- 
tion and made initial trials of Project 
Smart (supersonic military air research 
track). It expects to receive an operating 
contract for the coming year from 
USAF to test various means of escape 
for personnel from highspeed aircraft. 
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AVIATION CALENDAR 


Oct- 11-15— Socief)’ oF Automotive Engi- 
neer, Gulden .\imu'ct.var\ .Aeronautic 
Meeting, -AircraFl Production Pornm and 
-Aircraft Engineering Oisplav. Hotel Stat- 
Icr, Los -Angeles. 

Oet- 17-21-National Metal Exposition. 
Convention Hall, Philadelphia. 

Oct. 17-21— National Safety Council, 4Jrd 
National Congress and Exposition, La 
Salle and Conrad Hilton Hotels. Chicago. 

Oct. 17-21— International -Air Transport 
Assn., 1 1th annual general meeting, Wal- 
dorf-.Astoria Hotel. New York. 

Oct- 18— Massachusetts Second -Aviation 
Conference, Fitchburg. Mass. 

Oct. 18-19- Seventh annual -Aerial Dusting 
and Spraying Conference, sponsored by 
the W^ishington State Aeronautical Com- 
mission and the State College ol Wash- 
ington, AA'ciiatchce, W'ash. 

Oct. 20-21— Sixth annual National Noise 
Abatement Symposium. Armour Research 
Foundation, Chicago. 

OcL 24-25— Institute of Radio Eiwineers' 
Professional Croup on Electronic Devices, 
Art annual Technical Meeting, Shorcham 
llutel- AA'ashington, D, C. 

Oct. 25-27— Technical Conference on Air- 
craft Electrical Applications, American In- 
stitute of Electrical Engineers. Hollywuod- 
Rooscvelt Hotel, Los Angeles. 

Oct 26-28— Southwestern -Airport -Managers' 
Assn., annual meeting, Greenville. S. C. 

Oct. 27-28— -Aircraft Electrical Society, 12th 
annual display. Pan PaciSc .Auditorium, 
Los -Angeles. 

Oct. 30-Second annual Topeka Aviation 
Day. Topeka, Kans. 

Oct. 31-Nov. 1— Institute of Radio Engi- 
neers, 1955 East Coast Conference on 
Aeronautical and Navigational Electronics, 
Lord Baltimore Hotel, Baltimore. 

Oct. 31-Nov. 2— Societv of .Automotive En- 
giiiecn. Gulden Anniveisan* Transporta- 
tion Meeting, Chase Hotel, St. Louis, 
Mo. 

Nov. 2-4— Society of Automobve Engineers, 
Golden Diesel Engine Meeting, Chase 
Hotel, St. Louis, Mo. 

Nov- 3-4— Institute of the -Aeronautical 
Sciences and Canadian Aeronautical In- 
stitute. second annual joint meeting. 
Chateau Laurier. Ottau-a, Ont., Canada 

Nov, 8-10-Natlonal .Aviation Trades Assn., 
annual convention. Hotel AA'e.stward Ho. 
Phoenix, Aria. 

Nov. 9-10-Socicly of Automotive Engi- 
neers, Golden Anniversarv Fuels dr Lubri- 
cants Meeting, Bellevne-Stratford Hotel. 
Phnadelphia. 

Nov. 9-11— Industrial Management Society, 
19th annual time, motion studv. manage- 
ment clinics. Hotel Sherman, Chicago. 

Nov. 13-18— .American Societv of Mechani- 
cal Engineers dr American Rocket Society, 
annua] convention. Congress, Hilton and 
Blackstonc Hotels. Chicago. 

Nov, 14-15— .Aviation Distributors & Manu- 
facturers ,Assn„ 26th meeting. El Mirador 
Hotel. Palm Springs, Calif. 

Nov. 14-17— Second International .Automa- 
tion Exposition. Navy Pier, Chicago. 


PICTl'RF. CREDITS 



Simplify your vinyl sleeving 
requirements with one grade . 


It.aia.;EP-69A 

VINYL INSULATION SLEEVING 
for MIL-N63IB 


FOR GENERAL PURPOSE USE 

Brand new Resinile EP-69A embodies all the necessary 
properties for a "general purpose" insulation sleeving . . . 
gorxi dielectric cltaraclerislics. oil resistance, a wide, 
effective temperature range and u satisfactory price. 

FOR SPECIFICATION USE 

Resinite EP-69A is designed specifically to exceed all 
requirements of specification MIL-I-631B (Type F, Form 
U, Grades A and B, Class I and U, Category 1 and 2). 
It provides a working temperature range from — 48'C to 
+90‘C and a dielectric strength of 750 volts/ mil. In ad- 
dition, it is corrosion, fungus, oil and flame resistant 
beyond spectfications. 

Simplify your vinyl sleeving requirements with one grade 
- Resinite EP-69A. Write for samples and perform- 
ance data. 
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WHO'S WHERE 


In the Front Office 

Charles .A. Barnett, vice presidenl-engi- 
necTing and sales of Fletcher Aviation Corp. 

Anmew C. Frcimaiio, vice president-mar- 
keting of York Corp. 

M. E. Paradise, vice president and board 
member of floffman Eleetronics Corp. 

-Armand J. Thieblot, board member of 
'Ihieblot .-kitcraft Co. Other members of 
the board: William P. Maloney, J. Robert 
Kitbv. Eva P. Thieblot. J. Carlton AA'atd. 
It.. Edward G- Littcl and Dr. G- Russell 

Edward W. Carter, board member of 
Northrop .Aircraft. Inc. 

Harold D. Roebuck, comptroller of I'opp 
Industnes, Inc. 

Scijiio Yanagita rc-cIcctcd pre-sidcnl nf 
Japan .Air Lines; Kambu Ishikawa, vice 
president. Other members of the executive 
board ate: Yoshito Kojima. Shixiima Mat- 
suo. Tetsuo Oba. Kikuye Urashima. Kinjiio 
YiicFii and Rvohei Itob. 

-A- f. Fau-sek. chairman of the hoard of 
Modern Engineering Co. 

Honors ami Elections 

Jerome Lederer, director of Flight Safety 
Foundation. Inc., elected vice president of 
•Air Mail Pioneers. 

Richard E. Fisher, community affairs di- 
TLCtur for .American .Airlines, named chair- 
man of -Air Transport -Assn.'s Public .Affairs 
Committee- 

Jack Moore, Ji., president of Reading 
Batteries, Inc., received Pre.sident's -Auaro 
from -Aviation Distributors and Manufac- 
turers -Association. 

Malcolm P. Ferguson, president of Bendix 
-Aviation Corp., received an honorary Docloi 
of Science degree from Syracuse University. 

Changes 

V'ice Adni- Charles B. Momsen i USN- 
rrt.t, consultant. General Dynamics Corp. 

Capt. David B. Young {USN-ret.l, con- 


Flcctric's Special Defense Projects Dept. 
Howard D. Kurt, product planning special- 
ist; -Alton J. O'Neil, marketing research 
specialist for General Electric's Distribution 
Assemblies Dept. J. S. Gillespie. mana|cr 
of diamond project section of Carbomv 
DepI nf General Electric Co. 

Dr. Samuel Zerfoss, chief of refractories 
section nf National Biiicaii of Standards. 

Dr. William R, Hawthorne apnointed 
Jerome Clarke flunsakcr Professor or -Acro- 
nantical En|ineering at Massachusetts In- 
stitute of Technology. 

AA'illiam J. Martin, manager of Convair's 
supersonic delta-wing F-I02.A production 
flight lest facility at Palmdale. Calif. Rex 
VV^arden. chief pilot; W. H. Riiiiibaugh, 
chief of field operations. 

Thuiiias R- Bartlett, sales manager of 
Bendix .Aviation Corporation's A'ork Div. 
Don S. Tildcn, commercial sales manager of 
the Eclipse-Pioneer Div. 

John B, Cates, manager of Bell plant 
of Thompson Products. Tnc. 


INDUSTRY OBSERVER 

► Eastern Air Lines, long a hold-out on tltc use of automatic flight control 
equipment, reportedh is ordeiine a Sperry-integrated instrument system mid 
A-12 autopilots for its new- I)C-7Bs. 

► Belgian authorities are repotted looking lor eiistameis for the Hawker 
limiters built under license in that coiintiy. Belgium has built only a 
handful of-thc airplanes, is disturbed about the cost of the airframe, now 
almost S350.000 each. 

► Fiat is developing a nevs- jet engine using a reversc-flovv concept to reduce 
tlic engine Icngtii. Combustion chambers are built around the tailpipe, 
making total engine length only the combined lengths of compressor casing, 
single-stage tiuhinc and combustion chambers. Engine diameter is about 
2-1 in., length about i6 in. Design thrust is on the order of 2.000 lb., 
suitable for NATO light fighter designs. 

► Glo-stcr Javelin all-weather fighter development will be built around a 
|iait nf Bristol Olvmpiis engines and a redesigned thinner wing. Thickness- 
clioid ratio of the wing will be high at wing-nacelle intersection, change 
rapidiv to a low value and then stay constant to the tip. Layout will be 
maintained, altlioiigli internal change will be great- Engines will be left-and 
right-handed to power a single accessory section amidships. 

► Rn.xsian bombers Bison and Badger are credited to designer Sergei 
Ilvusliin bv foreign observers. Farmer, code name for the latest Red super- 
sonic fighter, is reported to be the Ykovlcv 25. 

► Bristol Aero Engines, Ltd., of Canada, is considering the possibility of 
manufacturing the Bristol Sveamotc helicopter at its plant in 'Winnipeg. 
Market for the Sveamore in Canada is excellent. Bristol officials believe. 

► Sucasc S.E. 210 Caravcllc. French twin-jet airliner, has completed more 
than 55 fliglits totaling about 100 flying hours. Latest tests have been 
made at fnl! all-up weight. French industry sources report that one-engine 
takeoff tests indicate that maximum all-up weight performance exceeds the 
design figure of S3.600 lbs. Several flights were made at cruising speed of 
435 mph. High speed tests include dive runs at Mach .86. 

► The problem of accurately measuring barometric altitude above 25,000 ft. 
in order to provide safe altitude separation is already plaguing the military 
and will be aggravated when jet airliners enter the picture, according to 
I'SAF Lt. CoL B. H. Ferer. Problem stems both from lack of sensitivity 
in present instmments and the difficulty of obtaining a good static ait 
source on high-speed planes. Solution appears to be the use of servo-driven 
altimctcix and compensating conquiters. 

► Widespread use of Sclcal (seiccbvc eallingl bv domestic airlines may come 
r.ipidlv in order to case overcrowded voice channels and permit airline radio 
o|3cr.itors to rc.ich pilots who ate nvonitoring traffic control communications. 
System originally w.as developed for use by overseas carriers to save pilot from 
monitoring static-filled IIF radio over long periods of time. 

► Two Leduc 0.22 fiving ducts are nearing completion at Argentcuil, Ftancc- 
Cockpit of the single seat, swept wing. Macli 2 fightci prototypes will be 
similar to that on the Leduc 0.21. 

►-All investigation into the possible employment of digital computers for 
designing basic electronic circuits is under wav at a third major avionics firm, 
this one on the Fast Coast. Two West Coast firms arc making similar 
investigations (.AW Sept, 19. p, 9). In addition to speeding electronic 
circuit design, the use of a digital computer is expected to produce "design- 
eeiitcrcd” electronics circuits whose pcrfonnancc is less affected bv variations 
in individual components. 

► Helicopter pilot training tor higli altitude flying will be started soon by 
U. S, Army at Fort Carson, Colo. 


AVIATION WEEK. OooMt 10, 1955 





OFFERS A 
COMPLETE LINE OF DC GENERATORS 



W ITFl a full lineup of DC Generators, together 
with all the protective and control equipment 
to go with them, Bendix Bed Bank can supply the 
most efficient answer to your DC system needs. 
Whether for use on new or on existing aircraft. 
Red Bank DC units arc designed for maximum 
reliability, minimum size an<l weight, and maxi- 
mum installation an<l servicing ease. For complete 
information, write red ba:sk DivistOS, bendiX 
iVIATIOJi CORPORATION, EATONTOWN, N. J. 



tipotl Sstee: Bendu 


Washington Ronndup 


Aircraff Profits Hearings 

House Armed Services Imcstigating Subcominittcc. 
headed by Rep. Edward Hebert (D,-I-i.). is expected to 
open public hearings on niilibuy aircraft contracts soon. 

Subcommittee iiicmbcrs and sfatf decline any com- 

Tlic investigation originally pliiimcd svas of six air- 
frame contracts-foiir by the Air t'orce and fu’O l)y the 
Navv. But the project has been expanded into a com- 
prclicnsivc ins'cstigalion of contracts, not only of all air- 
frame maiiufacfuicts, but also of cngiiio manufacturers and 
major aircraft siibcoiiftactors. Helicopter mamifactur- 
ets are being included in the inscstigatioii. Manufacturers 
has’C been requested to gise dct-.iilcd written answers to 
15 questions. The first scries of replies sv.is due Oct. 1. 
Others are due Oct. 15 and Nov. 1. and the final series 
on Nov. 15. 

Rep. Carl Vinson (O.-Ca.), Cliairimm of the Armed 
Services Committee and an old hand at profits investiga- 
tions. is actively patfieiiMfing in the direction of tlic 
investigation. 

New Aircraft Goal 

Die commercial aircraft expansion gaii has been ex- 
tended for rapid tax amortiziition by tlic Office of De- 
fense Mobilimtion. but the airlines may lia\o waited too 
long to get certificates fnr jet traiispt>rts. The goal is 
extended by 300 aircraft, but ODM already has os'cr 300 
applications on file. To qualify under the extension, 
an airline must place a firm order by Dec. 31. 1955, 

In the past, applications have bcui a|>proved in the 
order in wliicli tbev were filed. Unless ODM decides to 
set up a new procedure to establish priority for applica- 
tions in the oscrsnbscribcd goal, a|jplications for jet 
transport certificates will have to wait at the end of flic 
line tor fast tax writeoff benefits. If ail the applications 
on file meet ODNf standards (some mas not. of course), 
this means no rapid tax amortization for jets mile.ss the 
goal is extended again. Another extension isn't too likely 
right now, 

Commeteial aircraft is one of II goals reopened after 
ODM suspended 38 goals last August and initiated a re- 
view of the program (AW Aug. 29, p. 151. The goal is 
extended from the original mark of 600 aircraft, svliich 

«-as filled nearly a year ago. to 900 aiteraft. The ODM 
order specifies that a firm order must be placed bv Dtx-. 
31 to qualify for a tax certificate. Diis requirement is 
included to make sure the aircraft will go into production. 


Canadian Bilaterals 

Recent meeting between Canadian and U.S. civil 
aviation authorities, whicli was held .it the insistence of 
the Canadians, ended without the U.S. granting anv of 
the major concessions requested. .Armed with a minimum 
program of five changes thev desired in the route paftcni 
established under the 1949 bilateral air agreement, tlic 
Canadian officials had expected to get just about what 
they wanted. There would lime been no trading because 
nothing had been requested by Amcric.m interests. If it 
hadn'tbeen for the finn stand taken by CAB Vice Chair- 
man Joseph P. Adam.s. liwding tlic U.S. delegation, poor 
staff handling would have conceded all to the Canadians. 

Other bilateral air negotiations wliicli ate in various 


stiiBCS of progress ate not going nearly as well for the 
U.S. interests. 

CAB and State Department officials arc still steivmg 
over the meeting witli India, while nothing lias moved 
in inontlis on the suspended rcne|Otiations witli tlic 
Dntcli. At the same time, the Japanese discussions liave 
let to be concluded and those with Columbia ate about 
to begin. 

Wilson Seeks Speed 

Further evidence of Defense Secretary Charles E. Wil- 
son’s growing sensitivitv to Congress and its powers is 
his current effort to speed the carrying out of orders when 
he gives them. Botli Capitol Hill critics and the Hooicr 
Commission have noted the lag between his demands and 
action by the military senices. AA'ilson set up a com- 
mittee. headed bv assistant Carter L, Burgess, to study 
the problan. He told the committee lie ivanted a report 
bv Oct- 1. did not have it by deadline. This happened 
despite Wilson’s assertion to the committee that his 
directi\-cs arc etfcctiie on the dates issued and ate to be 
carried out "without alteration, amendment, paraphrase 

Navy Carrier Defense 

Declaring the USS Fnrtcstal is the '‘object and direct 
lesult of a continual argument waged by the military- 
minds of the nation over a six-year period." Navy spokes- 
men at the new carrier'.! commissioning used every oppor- 
tiinitv to defend their S19,3 million project. Navy Assist- 
ant Sccrctarv for Air, James H. Smith, Jt. saw "the 
beginning of a new Navy, and with it a new concept of 
n.itinnal defensive strcngtli. . . Secretary Charles S. 
Thomas called the ship “'a symbol of the Navy of to- 
morrow." Major dis;ippointnicnt of the ceremonies iva.s 
the low ceiling that prevented scheduled flvoicr of 
F9F-8 and A5D aircraft flown from the West Const. 
Planes l.indcd at Oceana. Va„ and Patuxent Riier. Md„ 
imhcaraldcd and without establishing any records. 

New Handbook Program 

New USAF program to have separate “systems" hand- 
books for flight line maintenance of weapons systems will 
come under scrutiny of Aircraft Industries Assn, this 
week at St. Louis. In tlic first panel scs.sion of Service 
Publications Representatives, problem areas will be de- 
fined. Later, industry delegates will meet with military 
icpresentatii'cs to discuss problems. Current USAF effort 
is to liaic each Air Materiel Area responsible for procur- 
ing handbooks of contractor-furnished equipment. Speci- 
fications are being revised to provide, among other things, 
for Geld maintenance instruction on engines and separate 
volumes on aircraft structures to cover repair, engineering 
and maintenance. 


USAF Saving 

AVliile Defense Department's pogram of aircraft pro- 
curement stands unenanged despite efforts to balance 
the budget (see p. 14). tliere is sound evidence that the 
Air Force is doing its bit to economize: USAF ii-ill save 
SI million a yc-ar by eliminating winter imdcniear as a 
mandatory item of issue. —Washington staff 
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Air Force to Give Industry Freer Rein 


Goal is shorter development cycle to meet Red threat ; 
manufacturers who invest own funds will be favored. 


By Clmiclo Wilzc 

Washington— TIic U. S. Ait IAhcc is 
ptcpatctl to gi\c tlie Americ-.in aitcr.iff 
industry w ider iatiliide in the introduc- 
tion ot new n capoiiii systems. 'Iliis new 
policj is » direct rcsidf of the critical 
necessity of sliortcniii| tlie dcsclopment 
cycle to meet the Russian challenge in 
neve weapons. 

Lt. Gen. Cl.iraicc S. Irvine, the new 
Deputy Chief of Staff for Materiel, told 
Avi.snoN \Vei;k that US.M' hereafter 
will favor airframe and component man. 
iifactutcrs who help meet the Soviet 
threat bv investing more monte and 
engineering talent in development fa- 

No policy cUanges will be needed to 
carry out the program, but US.Al' plans 
steps to induce industry to speed devel- 
opment within present policy. In gen- 
eral terms, this means contractors will 
he encouraged to bend all their capa- 
bilities toward greater competition in 
the design and development of ad- 
vanced weapons systems. 

ITic new |)rograni will lie co-ordi- 
nated with the doctrine that the most 
experienced, proven producers— velio 


Competition Insurance 


Washington— US.VF plans to give in- 



act to build the KC-155 tanVer, 
Lockheed .Mrcraft Corp. was awarded 


have c.ipacity. interest and arc competi- 
tive— will be vested with weapons sys- 
tem responsibility as prime euntractors. 
Performance Criteria 

' W'c know the capabilitie.s of certain 
compunies,’' Gen, Irvine said, "and vve 
know what they arc doing. The record 
of past performance, plu.s w illingness to 
explore new applications, must be prime 
eruisiderations if we ate to introduce 
new weapons at a pace conipetitixc with 
mir potential enemy." 

The Air Staff's highest-ranking pro- 
eiirement officer empliasiired that these 
Ijolieics apply to component makers as 
well as airframe manufacturers and will 
not alter US.AFs firm stand against 
excursions bv prime contractor.s into 
fields with wtiicli they arc not familiar. 
In this, he reiterated the stand taken 
by hi.s predecessor, Lt. Gen. Bryant L. 
Boatner. who said US.Al- can and will 
police the prime contractors using its 
control over government facilities to 
kec|) weapons system contractors in 
their own back yard i.AW Jan. 17, 
p. 1 VI. 

Gen. Irvine told .Avi.vmox \\ h k he 
feels strongly that component specialists 
do the best possible jr»h in design and 
development in their field. US.Al-' pol- 
iev will continue to protect them 
wherever possible. 

Other major points m.idt- by Gen, 
Irvine included; 

• Recent elimination of design studies, 
substituting Phase I contracts with a 
small number of carcfiillv chosen 
primes, (AW Aug. S, p. l!ll. Is the 
first step tovv.ird fuller utilization of 
what Gen. Inine calls "common-sense 
competition.” The long range puqsose 
is to "a|)piv our cngintcring and pro- 
duction capabilities vvlicrc wc will get 
the most out of them." 'nicrc is a 
possibilitv that this will, at least in 
some cases, re-sult in award of contracts 
leading to a prototype weapons system 
instead of a mockup. 

• US.AF will continue to pul its empha- 
sis on placing contracts with contractors 
who can meet high performance stand- 
ards, US.AF has no desire to keep a 
company in business merely because it 
has a plant and a production line. 

• A svibcontiacfiog level of AO to 40% 
is considered essential to maintain a 


l>roperly broad base in the production 
of a weapons system. If this level is 
allowed to rise much past 50%. the 
prime contractor is prone to have 
trouble gnar.mteeing rjiiality and a reli- 
able delivery scbedulc. 

• US.AF would like to see each major 
prime contractor retain a capability to 
design, de' tinp and produce more than 

examples art Boeing with bombers, 
tankers and missiles; Douglas and Loek- 
heed with transports, figiiters, missiles. 

• US.AF will adhere to its present ap- 
proach on the industrial mobilization 
base— "hot plants" (those in production) 
will be the oiib ones of major value in 
event of war. The industrial mobiliza- 
tion bast must be "in being," and 
cap-able of expansion. 

Chan90 in Philosophy 

Gen. Irvine's 57-ycar military career 
h.is giv en him both wide experience and 
strong convictions that have a bearing 
on his procurement philosophy. -As 
Deputy Commander fur Production of 
the .Air Materiel Command, he prob- 
ably had more individual res|>oiisibility 
for implementation of the weapons sys- 
tem concept than any other US.Al'’ or 
civilian officer. 

.AMC's determination to speed the 
devclopnient cycle, he says, goes back 
to the Isorean war period, when he was 
coinmandtr of Strategic .Air Command's 
IQth Air Division at Carswell Al'B, 
Tex. The war diverted .AMC from its 
goal and resulted in a broad aircraft 
production base with a huge mobiliza- 
tion potential. 

,A basic change in defense philosophy 
folltiwed. based on the realization that 

Eisenhower had called the "age of 
peril." It meant that L'SAi'' must go 
to a "readiness policy," and it was from 
this that the weapons system evolved. 

Gen. Iiv ine, liis S.AC experience fresh 
in mind and a» arc of SAC's -assumption 
that the critical phase of another war 
might not last more tliaii 50 days, was 
singulatlv equipped for his task of im- 
plementing the new concept. 

B-52 Experience 

Under the weapons system, he says, 
US.AF is paving the American aircraft 
industrv for management skills and 
utilizing an engineering capability fat 
beyond capacity. 

While the Convair B-58 Hustler is 
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Lt G«n. Clarence S. Irvine, 56, USAF 
Deputy Chief of Staff for Materiel, has 
spent 37 years in military aviation, much 
of It in procurement and production. 

way from a job as gunnery instructor 
(1926) to coiiimimd of a Strategic Air 
Command Division (1951). In World 
War II he was with the Assistant Chief 
of llic Air Staff for Production. Qiief of 

lie went to Ih'e Pacific Theatef in Dc 
cember 1 9-H as Oeputv Chief of Staff for 
SuppU- and Maintenance of the 21st 
Bomber Command and cventvially be- 
came Depuh Chief of Staff foi the 
Pacific Air Command. A command 
pilot, he was at the controls of the B-29 
“Pacusan Dreamboat" on its non-stop 
Bight from Honolulu tn Cairo in 1946. 


the first weapon born under the new 
concept, many of its principles were ap- 
plied to the Boeing B-52. 

It was possible here, Gen. Irvine 
points out. to pump back into the 
project "a lot of the lessons we learned 
on the B-47, and it paid off.” When 
the first B-52 jet bombers arrived at 
Castle AFB, Calif-, all of the compo- 
nents necessary- for their operation were 

There was no waiting for test or 
ground handling equipment. 

Gen. Irvine gives credit for this in 
large part to the functioning of the 
Weapons System Phasing Group. This 
unit, set up at AMC for each project, 
includes representatives of maintenance 
and supply as well as production in 
,AMC. Air Research &i Development 
Command, the Air Training Command. 
USAF headquarters, the prime depots 
and the tactical commands- It is a plat- 
form where USAF can see the entire 
weapons system, uncover bugs and solve 
problems. 

"Three years ago,” Gen. Irvine said, 
‘‘There were 783 problem items on the 
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B-52. Tlicy ran all through tlie air- 
craft. from starting the engines, power 
to run the auxiliarv svstems, towing, re- 
fueling and installation of major com- 
ponents such as the bombing system. 

"When the first B-52 landed at 
Castle, it was a much bigger and more 
complex beast than the older B-47, but 
it did a better job tight from the start. 
The phasing group made sure it was 
going to work.” 

Engineer Utilizotion 

Apart from Russia's demonstration 
ill 1955 that it has made amazing gains 
in the field of weapons system develop- 
ment. major concern of Gen, Irvine in 
recent months has been the growing 
evidence that the United States must 
obtain better direction of its engineer- 
ing talent. Efficient utilization of this 
skill is vital to a speedup in the 
technological race. 

Elimination of the prcliminarv de- 
sign competition, Gen. Irv ine believes, 
is an important step in conserving this 

The preparation of a paper pro- 
posal. he said, involves a vear's work 
and can cost anvwhete from 5250,000 
to SI million. If 15 manufacturers 
submit design proposals, total outlay 
for the paperwork can run 3S high as 
S7 or S8 million, 

"After two ot three companies vvith 
proven capability come across.” Gen. 
Irvine .says, "the rest of the engineer- 
ing time is wasted.” 

Why was there so much bidding on 
design proposals? 

"Because USAF was inviting every- 
one to bid," according to Gen. Irvine. 
He then cited the case of an aircraft 
manufacturer who spent 5500,000 on a 
design, not expecting or wanting to 
build the weapon. The proposal was 
submitted, he said, "Because they 
didn't want to sav 'No' to Wright 
Field.” 

Gains Time 

After it was made cleat that AMC 
did not want a mamifactucer to waste 
money and talent in this way, the next 
competition brought letters from three 
aircraft companies declining the invita- 

All of them gave sound reasons 
for not taking part and asked for the op- 
portunity to compete on the future proj- 

Gen. Irvine cites this experience as 
proof that industn-, as well as the 
military services, is eager to find better 
ways to use its engineers. He feels 
strongly tliat the new system of picking 
a minimum number of qualified finns 
for Pliase I contract awaids will insure 
competition .among the best qualified 
people and gain at least a year’s time 
in development. 


Suhcoutructing Policy 

Wasbiiigton— "If a company special- 

certain weapons system component, 
tbev usually will do the job better than 
soniconc else, because their bread and 
butter depends on it." savs Lt. Gen. 
Clarence S. Irvine. US.AF Deputy- Chid 



w-ill keep the opportunity there for the 


^ . - t th t t 

1'he amount of subcontnicdng is 

is part (if every proposal considered by 
the Air Force. Once the contract is 
signed, a source cannot be changed nor 
can a prime contractor nndeitakc manii- 
factiire of a component without prior 
advance notice to the contracb'ng officer. 


At least one concrete result expected 
by A\fC from this poiicv is 3 curtail- 
ment of the frantic bitiding for en- 
gineers on the employment market. 
“Tlierc has been too much floating 
armind.” he says, "and it has been too 
difficult to build up the kind of engi- 
neering know-how that is important to 
both USAF and the industry." 

Great Strides Expected 

Once this is curbed to some degree 
and the prime contractors do not feel 
forced to waste engineering talent in 
order to compete whethet they want 
the job or not, Gen. Irvine feels the 
industry will have greater incentive to 
help fill USAF's pressing need frit 
dcvclopincnt facilities. 

The preference will, where possible, 
go to contractors who put their own 
money into improved facilities. Gen. 
Irvine expects these companies to make 
the greatest strides when they look 
ahead for new ways to carry out the 
USAF mission. 

He cites the cases of Boeing and the 
Pratt & Whitney .Aircraft Division of 
United Aircraft Corp., each of which 
have investments of many millions in 
the type of facilities and equipment 
that makes them outstanding contribu- 
tors of the new developments in the 
aviation field. 

But. he adds; “We will never go 
down tire route without examining the 
whole industry.” To win USAF con- 
tracts, the competitor must: 

• Be qualified and have a record to 

• Want to do the job. 

• Make contributions to the state of 
tlic art. 


U 



Wilson Rules Out Defense Cuts; 
’56 Estimate Raised $500 Million 


Wasliington— The Sccrctarv of De- 
fense. Charles E. Wilson, facing the 
most politically-potent decision of his 
administration in the Pentagon, has 
raised his estimate of Fiscal 19"6 expen- 
ditures to S54-5 billion. The figure is 
Si500 million more than estimated to 
Congress early this year. 

His action came despite strong pres- 
sure from Treasurv Secretary George M. 
Humphrey to base the Defense Depart- 
ment shoulder the main rcs|5onsibility 
for expenditure reductions that would 
balance the federal budget. Wilson’s 
stand, disclosed in a letter to Sen. Lyn- 
don B. Johnson (D.-Tex.), made it clear 
that no cuts are planned in the defense 
program. 

Faced Criticism 

The decision followed strenuous exer- 
cises by the Air Force less than a month 
earlier, in which top officers and cis ilian 
chiefs studied alternate economy plans 
and showed how they would affect 
USAF operations (AW Sept. 5, p. 11). 

Wilson said the fiscal vear target of 
1 ?1 wings for the Air Force has not 
been changed. 

Possibly the most important aspect 
of the Wilson stand is the way in which 


if has upset the prognostications of 
many Washington political obsersets. 
The common s iewpoint was that Hum- 
phrey was determined to balance the 
budget and that W'ilson ssould not cross 
his Cabinet colleague. 

This viewpoint did not take into con- 
sideration the fact that Wilson, fast 
picking up political know-how. u-.is com- 
mitted on Capitol Hill to a definite pro- 
gram. Failing to carry it out. he would 
liave to face stem Democratic critics, 
well-informed on air power and skilled 
at invcstigatis'C techniques. Tliis appar- 
ently was a greater peril to \\’ilson than 
having the GOP face the electorate 
with an unbalanced budget. 

Wilson denies basic disagreement 
with Humphrey and both of them said 
onlv last week that the Defense Depart- 
ment's spending goal for Fiscal 1956 re- 
mained at S34 billion. 

Developments 

Here are the pertinent facts; 

• Wilson, in a letter to Sen. Johnson: 
"In spite of our best efforts, it now 
looks as though it would be very diffi- 
cult to get down to the S34 billion esti- 
mate of expenditures made in the Presi- 
dent's budget message last January. The 


Defense Department’s current estimate 
of expenditures for the many indis idual 
programs of the Department of Defense 
for Fiscal 1956 is now. after a vers- com- 
plete renew, S34.5 billion, although the 
S34 billion figure which was the esti- 
mate in Janu,irv is still the goal." 

• Humphrey, in a statement following 
Wilson’s letter to Johnson; "I am in 
full accord with the program outlined 
in Secretary Wilson’s letter.” Howcs ei. 
he said, savings through economies and 
elimination of waste and extravag.ince 
still can be made. 

• Rouland B. Hughes, Director of the 
Bureau of the Budget, in a Chicago ad- 
dress; “. . - Recent statements to the 
effect that the .Administration has initi- 
ated a new round of drastic reductions 
in militan' expenditures are entirely 
svithout foundation. . . . The goal today 
remains S34 billion.” 

Wilson Denies 

During his vacation la.st month, top 
officers of the Army. Navy and Air 
Force made trips to Michigan to confer 
uith Wilson on the budget problem. 
Wilson denied to newsmen tljcre had 
been a "row” between him and his 
Treason- colleague but said, "W'e are 
still working on (the budget) and wc 
have got about nine months yet to go, 
but I would just like to frankly say the 
trend is against us. . . . We have quite a 
struggle to hold our own and still carry 
out the program.” 
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At RTCA Conference; 


USAF Condemns Traffic Control System 


By Preble Slaver 

Washington— A double-barreled at- 
tack against the inadequacies of the air 
traffic control system operated by the 
Civil Aeronautics Administration and 
lack of action in solving them was 
made hv two goiemment aviation 
experts. 

Hie attacks, touched off at the semi- 
annual meeting of the Radio Technical 
Commis-sion for Aeronautics, came 

• Lt. Gen. Joseph Smith, commander 
of the Military Air Transport Service, 
s.iid the present system is “uiadequate 
and obsolete . . . eomplctelv unac- 
ceptable to our economy, society and 
national defense.” 

• Sam P. Saint, veteran airline pilot 
and consultant to the .Air Xaiigation 
Development Board, warned; "Unless 
something is done to elarifv operational 
concepts so that technical deselonmcnt 
can operate from a proper springboard, 
these large numbers of improved air- 
borne ’mousetraps' will still be con- 
trolled by a pencil, an interphone, a 
tired brain and bloodshot cies scan- 
ning a radar.” 

CA.A .Administrator Fred B. Lee. 
speaking lafer before the National 
Business Aircraft Assn, meeting in 
Detroit, said; "The situation nou' calls 
for an attack on a grand scale, a patch- 
work appraich won’t do. \A’e must take 
positive action to keen tomorrow's 
growth from being throttled bs- limita- 
tions of the airways ssstem.” 

“If we ate to prevent future Tacan- 
tvpc squabbles on a mucli larger scale.” 
Saint said, "The integration of a com- 
mon system with purelv militan' re- 
quirements must start witli operational 
agreement and understanding.” He 
also criticized the lack of a svstem 

Saint, who is a member of the Air 
Transport Assn.’s air navigation and 
traffic control group, said these ques- 
tions must he resolved before a effective 
common system can be developed; 

• Airways or area type traffic control? 

• Safe separation based on time, air- 
space reservation, or proxiraitv warning, 
such as can be proiided by ground 
surveillance radar? 

• Is 24-hoiir traffic control required in 
some congested area.? regardless of 
weather conditions (VFR or II'R)? 

Saint also proposed an air traffic 
control advisory team for these pur- 

• Intmret operation requirements 
established by the Air Coordination 


Committee's navigation pane! and give 
detailed guidance to the ANDB devel- 
opment prograin. 

• Refer back to the navigation panel 
tliosc matters which it believes need 
clarification or rcsision. 

• Assisi the Civil Aeronautics Adminis- 
tration. ANDB and navigation panel 
in evaluating new devices. 

Gen, Smith’s outspoken views 

publicly exposed a long-simmering 
bcliind-the-seencs stniggle for action 
to sohe the knotty air traffic Control 
problems. 

Air Transport Assn,, Na\x Depart- 
ment, Aircraft Owners and Pilots -Assn., 
Air Line Pilots Assn., National Bus- 
iness Aircraft .Assn., and other aviation 
interests which fear a breakdown in 
air traffic control, are involved in the 
fight. 

Cites Lack of Funds 

The MATS commander said he 
understood one reason for the lack of 
progress has been the inability of tlio 
air traffic control agency to obt'i;i 
necessary funds to fulfill the requirc- 

He said the lack of funds is the 
greatest preventive to a natural gtov lh 
of the system. The procurement of ad- 
ditional funds .should be a common 
goal to all aviation interests, he said. 

Tlic .Air Force is willing to do its 
part, he said, but "it is not our primary 
respqiisibilitv to provide for the needed 
services. Wc have offered and vvill con- 
tinue to offer everv assistance to those 
agencies responsible for providing A'I'C 
service in obtaining ncccssaiv funds 
from the Budget Bureau and Congress 
or other equitable measures necessary 



LT. GEN. JOSEPH SMITH 


to insure adequate ATC service." 

The CAA administrator told the 
meeting: 

"Wc will need more suA'eillance ra- 
dars for our airport control centers in 
order to permit radar separation stand- 
ards of a few miles instead of the ten- 
minute time scp;iration now required 
for safety." 

Lee predicted that "it will be ncccs- 
sarv to more than double the present 
number of navigational aid installa- 
tions" in order to provide coverage of 
the entire airspace between 18,000 and 
75,000 ft. for jets, and of tlic CAA 
airwavs routes down to 700 ft. for pilots 
of smaller aircraft who fly under clear- 
weather rules. This was included in a 
10-vcat program of improvements in 
air traffic control outlined by Lee. 

But Gen. Smith was not satisfied 
with CAA progress to date. "Wc in 
the Ait Force, with the arrival of the 
jet. came to a clear realization that if 
our requirements were to be met, wc 
must take a more active part in the 
■t traffic control and associated fields.” 
He said Air Force efforts to assist in 
solving ATC problems were self- 
centered- "It should be appreciated,” 
he said, "That any action taken to en- 
hance air traffic control progress vvill, 
in turn, contribute to a hcalthv civil 
aviation potential which is essential to 
the national .security." 

USAF Demands Action 

Positive all-weather air traffic control 
was presented as the most pressing need 

The Air Force has an urgent ATC 
need above 20.000 ft. but there is 
little control provided at these alti- 
ludcs. Smith declared, and where it is 
provided, it is sadly deficient. He noted 
that more than a year ago the Air Force 
made known its definite requirements 
for high altitude control but no prog- 
ress lias been made. 

Air movement delay figures of record 
alone reach staggering proportions when 
converted to dollars. Geii. Smith noted. 
The effect of special flow restrictions 
in the Nav York area arc felt as far 
west as Chicago when critical traffic 
delays develop. The dollar impact of 
an inadequate air traffic control .system 
on the national defense effort in tlic 
event of war cannot be estimated, he 
said. 

Gen. Smith said the Air Force solu- 
tion is to take action, and that enough 
planning has been done. lie pointed 
to the continuous planning and replan- 
ning with the comment; "It's unjust 
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lo say tliat wc liavc liad all planning 
and no im|)1cincnhation but it is most 
difficult to reach any conclusion other 
than that the situation is getting tapidiv 
worse instead of better.''^ 

A ptognini for action outlined bv 
Ceil- Smith embraced tivo things: 

• Additional funds. 

• -\ii a])preciation by all aviation inter- 
ests that it «ill take a lot of iiioncv to 
improve ATC, lie said: "We arc'not 
going to get progress by waiting for 
llie iiltiinalt Mstem. Interim systems 
w ill cost dollars but will bring progress.” 
More 'Patches' 

.\ by-product of tlie "lack of funds" 
noted by Cen. Smith is the c.xtrcme 
reticence of at iation to accept interim 
iinprovements, due to costs involved. 
1 lih has meant, he said, a constant hop- 
ing and waiting for the so-called ulti- 
mate and ideal gear that is to solve all 
ills. He said that there is nothing 
wrong with tiic present .\TC system 
of patclies except that the patches 
aren't stackc-d liigh enough. "We must 
dispel tile reticence of the user and the 
ptos idcr lo accept improvisations in the 
.system, and secure tlie ncctssan' budget. 
'Hie most effcctisc results will be ob- 
tiiiiied only witli the concerted effort of 
all miafion agencies," Smith said. He 
warned that tlie alteniatisc could be 
the demand from tlie public for action 
gencratexi by a major air catastroplic. 

Lee tliiiiks C.\A can handle tlie air 
traffic control problem. "We in C.AA 
don't claim to have ail the answers, 
but we bcliei e tliat our intensive study. 
Iiackcd ii|> by tlic distilled prnctieal ex- 
perience cif jo years in the business of 
establisliiiig and o|>erating airways, has 
brought forth certain fundamental 
giiideliiics arOHiid wliicli a snccessful 
progtnm can be built." 

Major iiigredient in C.AA's prescrip- 
tion for strengthening traffic control is 
radar. "We wimt radar, more radar, and 
then some more radar," Lee said. 
Amoiig the types of radar involved ate 
survcilTancc radars, long range radar, 


ATA Endorsement 

Milloi. W. Arnold, lire president of 
the Air Tniiisport .Assn, for operations 
and cngiii«iin|, cmpliaticall; endorsed 
the Air Korec demand tot substantial 
improx-eiMciits in the air traffic control 
system. Aimdd said Lt. Gen. Joseph 
Smith's speech w*as "most encouraging." 

"'I'he recognition of nn expanded posi- 
tive svstem of control of all traffic with 

In all users of the air s|»ce. It is gratifv- 
iiig to hear and rend such an exposition 


and secondiity radar. Lee indicated cost 
could he kept down by tying together 
military and civil radar wherever pos- 
sible. But it must be accepted, lie cau- 
tioned. that no matter how liard we 
stri'c to keep costs down. "If we ate 
to meet the challenge of expanding 
aviation, we raiisl be prepared to pay 
the bill." 

CAA knows that it must slay ahead 
of aviation growth- Lee said. "Uniess 
we arc prepared for the load, we could 
be a stumbling block to industry prog- 
ress.” He doesn't want tlie so-called 
"crash” approach and will rely on dtaw- 


Washington— Navi Sceictary Charles 
Thomas places blame for tlie FsH-1 pro- 
gram-now under imestigjtion by tivo 
congressional committees— at the door- 
step of the Truman .Administration, and 
adds that errors made will not occur 
again under new procurement pro- 
cedures (AW Oct. 1. p. 12). 

Navy is paying mote tlian Si .3 inii- 
lion each for 56 of the F3H-1 "Demon" 
figlitcrs which will be used primarily 
for giouiid and other training activities. 

Imcstigators of both tlie House 
Military Operations Subcommittee, 
headed by Rep. Chet Ilohficld (D.- 
Calif.). and the Senate Preparedness 
Investigating -SubcnminiHec. headed by 
Sen. Lyndon Johnson (D.-'Icx). have 
visited the McDonnell .Aircraft Cotp. 
plant at St. Louis, Mo., inamifaeturer 
of the airframe, and the Kansas City 
Division of the AA'cstinghousc Electric 
Co., manufacturer of the J-IO engine 
which failed as ii powcrplaiit for 
the aircraft. I'he J-10 is rated at 7.200 
lb. thrust. Committee staff members 
in Wa.sjiingtan rciicwed Naw filcs. 

Holifitld's subcommittee will begin 
public hearings October 24. 

In other developments: 

• Secretary of Defense Charles Wilson 
joined Thomas in blaming inadequate 
procurement procedures following the 
outbreak of the Korean war for failure 
of the program. 

• Questirm was raised as to the propriety 
of an admiral, with responsibility oi’cr 
the F3H-1 program at one time as act- 
ing Chief of the Burc-aii of Aeronautics, 
subsequently taking a position as vice 
president of McDonnell, 

•A reporter asked Wilson: "W'rmld it 
be sort of an omisiial occurrence if tlie 
•Acting Chief of the Bureau of .Acro- 
naiitics at tluit particiiliii time became 
an exccutiie of tlie company that pro- 
duced tlie plane?” No name was men- 
tioned. hut prcsiiiniibh tlie reference 
was to Rear .Adm. Lloyd llanison who 


ing up long range plans now, and shap- 
ing the annual programs in the years 
ahead so that those plans may be ac- 
complished. Tlie approaching jet era 
must be prepared for now. 

However, so far as the Air Force is 
concerned "the jet age is not approacli- 
ing; it has clcarlv arrived." Cen. Smitli 
sais jets liaie brought requirements fai 
afield from present ATC concepts. He 
acknowledged that the jet aircraft arc 
common onli to the inilihary today but 
tlie -ATC must be reads for eommercia] 
jet aircraft that will come into operation 
in the lerv near future. 


New Voodoo Orders 

A S330 million Air Force contract 
with McDonnell Aircraft Corp- for pro- 
duction of three versions of the supet- 
•wnic F-Ifll Voodoo was announced bi 
J. S, McDonnell, president 

It boosted the com|iam's backlog lo 
an all-time high of over $«II 011111011 . 

The contract calls foe an initial quail- 
tity order of the I'-IOIB long range in- 
terceptor fighter tor service with the .Ail 
Defense Coniniaiid. It also increases the 
number of F-IOIA long range escort 

Command and'' the miinbcr of RF-lOl.A 
plioto-rcconuaissaiice planes on order. 
The F-101 is powered by two Pratt A- 
AA'hitnei J57 turbojet engines, each 
dei-eloping 10.000 lb. thrust. 


served as Deputy Chief of Bureau of 
Aeronautics from September, 1952, to 
July. 1953. and is now a vice president 
of McDonnell Aircraft Corp. 

Wilson rqihed: "I never like to 
iiiiswcr a liypothctical question because 
I can't tcii what you have in mind." 
Thomas' Position 

Of the 60 F3H-ls procured, four 
were prototipcs and six crashed, killing 
two pilots. Navy has decided that 21 
of the first models, costing over S2S 
million, can be used only for ground 
training of mechanics or research into 
struclur.il Stress resulting from aima- 
menl firings. 'I'he remaining 29 are to 
be coni'crtcd for installation of the 
higher-pmvered Allison J71 engine, 
which is rated at 10.000 lb. tlirust, at a 
cost of S4.3 million, but their mission 
has not set detennined. 

'Iliomas' statement: 

" I he difficulties with the F3H-1 Me- 
nonncll iiircraft stemmed from aircraft 
under letters of intent let four years 
ago or 111 October. 1951, and converted 


Navy Blames F3H-1 Difficulties 
On Former Procurement Policy 
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into a forma] contract in August, 1952. 

"These letters of intent and con- 
tract were let under ptoeurcnienf pro- 
cedures now' considered inadequate. 

"From tlie time the deficiencies be- 
came apparent in tills aircraft-engine 
combination, the Nasy has made great 
effort to correct these deficiencies and 
also to utilize the aircraft which had al- 
ready been produced to the best ad- 
I’lintagc possible. 

"A subcommittee of the House 
•Armed Services Committee was given 
detailed information relative to this 
contract . . . and further information 
V ill be made ai'ailablc to any additional 
. cmgressional committees requesting 
It." 

Foils to Answer Question 

'Ihis testimony dealt with the Navy's 
decision to cancel over SI billion in 
orders for approximately 1.000 planes, 

of S227 million (AwVeb.^2°l,'^. 44). 
The public record sliows only one men- 
tion of the F’H program. John Court- 
ney. counsel of tlie House .Armed Serv- 
ices Insestigating Subcommittee, states 
that tills includes all but 18 words of 
testimony gixcii by the Navy . The two 
xersious— the F3lf-1 and its successor 
the F3H-2 poxvered xvith the Allison 
J71-wcte not identified. The first 
F3H-2 was delivered in June, and Mc- 
Donnell officials report that it has 
passed tests successfully on the carrier 
I'icondcroga (see pictures on p. 23). 

Only mention of the 1'3H was a re- 
port hx Capt. H. T. Dietrich that the 
Nax'v plans to develop tlie plane. He 
anticipated that the fs'avy "iniiy exen- 
tnally get (its) money out" of tlie 
project. Wlion Rep. Paul Cunningliam 
(R.-la.) pointed out that the objcctix'c 
of terminations is to "save money," 
Dcitrich obserx'ed: "We are not going 
ahead to buy an airplane tliat doesn’t 
perform the way xvc xvant it to per- 

Tlioinas' statement on the reason for 
the F3H-1 situation still docs not answer 
one of the main questions in tlie minds 
of congressional investigators: Whv did 
the Navy continue procurement of the 
plane from the time the first was dc- 
iixered ill December. 1953, through 
June. 1953? 

Secretary Wil.soii cx|)laiiicd flic 
N’lixy's continued procurement of the 
plane for a year and a half: 

"I suppose hope springs eternal in 
the human heart or breast nr whatever 
you want to call it. ntex were trying to 
sec if thev couldn't salvage tlie tiling 
and get the thing fixed up, and thev 
did start to reduce their cnmiiiitments 
and pull in tlicir production so tliat 
they minimized the losses.” Out of the 
total of 150 F3Hs originallv ordered, 
90 were eventually converted to the 
F3H-2 type. 

AVIATION WEEK, October 10, 195$ 


F-86 Sabrejets Win First Round 
In USAF Weapons-Rocket Meet 


By William Coughlin 

Las Vegas— Nortli American Avia- 
tion’.s F-86F Sabre, first tried out in 
the latter days of the Korean war as a 
fighter-tactical bomber, took top honors 
in the I''i|htcr W'capons Section of the 
1953 U. S. Air Force Fighter Weapons 
and Rocketry Meet. An Air Training 
Command team, fix ing Sabres, took first 
place in the day figlitcr event xvhile, in 
the "Special Weapons" phase, a U. S- 
Air Forces in Europe F'-86F unit placed 
a close second to a i^ar East .Air Force 
team flying Republic Aviation F-84G 
Thunderjefs. 

Republic's newer, sweptwine F-84F— 
making its debut in the day figWi com- 
petition-placed second. Flown by a 
Strategic Air Command team, it xvas 
first in the air-to-ground exents but 
scored only 2,769.5 points to the .ATC's 
winning 3,270, xvlien air-to-air firings 

F-8-fG nosed out tlie F-S6F in 
the .special weapons (atomic weapons) 
delix'crv contest. 27.1 54 points to 26,- 
234. 

The margin xxas less than tlie score 
for a single bomb of the 48 dropped. 

F-86 vs. F-84F 

Col. R, C- Franklin. Jr., commander 
of the USAFF; 21st Fighter Bomber 
W'ing, wliosc unit took second place in 
special xie-apons, told Av/ation Wef.k: 

"I am of tlie opinion that the F-86F— 
for just plain delix’ery, not considering 
range or inflight-refueling— is the best 
airplane for the job. It is definiteh' bet- 
ter than the F-84F. 

"AVc had an opportunity to win the 
meet and booted it. It was not the fault 
of the airplane." 

Sabres modified to carry atomic 
bombs have been in operational use less 


tliaii a year. This was tlicir first appear- 
ance in the special weapons phase oJ the 
gunnery meet. They were stock model 
F-86F-33s. modified only by the installa- 
tion of an S-3 bomb rack and tlie instru- 
ment required for tlie bomb’s delivety. 

No modification to tlie airframe is re- 
quired to gixe the Sabre its A-bomb 

Practical Capability 

"We have found nothing in tlie air- 
craft tiiat gives any difficulty in dc- 
lixery," Colonel Franklin said. "The dif- 
ficulty is in presentation of information 
to the pilot." He xvould not discuss this 
further for security reasons, but he 
obviously was referring to inadequacy 
of the low altitude bombing system in- 

Col, Franklin said results in the spe- 
cial xx-rapons competition indicate tftat 
US.AF’ has a "tremendous capabilitv" for 
dcliverv of tactical atomic wcajions. 

"The figures on acturaev liave been 
extrcmelx' acceptable for several years.” 
he noted. "WTiere tlie improvement is 
coming is tliat whore before we had 
ten pilots capable of this accuracy, we 
now have thousands." (Only six pilots 
appearing in the 1954 meet were en- 
tered ill tills year's competition.) 

Success of the overseas commands— 
FEAF and US.AFE— in the special 
weapons competition indicates, Col. 
ITanklin said, that tactical units in the 
field have developed their atomic-bomb 
delivery skills to the highest point. 

The colonel piso praised the F-86F 

Noting tliat liis team had used the 
same six Sabres for three meets and two 
practice .sessions, in addition to flying 
them across the Atlantic, Franklin said 
tlicrc iiiid been no mechanical .aborts 
during the competition and only one 


Doujjlas Expands Missile' Farility 

Santa Monica. Calif.-Douglas Aircraft Co. announced last xxeek that it xxfll 
separate its missiles' cngiii«rmg fnnetions from th(« of aircraft engineering because 

l-lmcr P. Wheaton xxill head the iiexv department as chief missiles engineer. R. L. 

M- AV. Hunter, design engineer; A. ]. Carahi assistant for component design; 
C. S. Perry, administiativc engineer; R. AV. Creal, chief draftsman; E. C. Kalilicr. 
engineering jieisonncl inanager; T. A, Kivass, chief of pieliniinaiy design, and AA'il- 
liam Baker, chief of reliabilitv and production design. 

Douglas is currently xsoiking on eight major missile projects under contracts from 
the Air Force, Army and Navy, llie Honest John, Nike and Sparrow 1 are among the 

The company expects to complete the move of the new department into a missiles 
building here by next spring. 
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armament malfunction — encountered 
when a relay failcd-in 48 special weap- 
ons dcliverics- 

"I have never seen an airplane stav in 
commission as well as this F-S6K-85," 
added Marine Maj. George II. Doden- 
lioff, an exchange pilot on duty with 
the LISAF unit and a member of the 
team. "It is a well-prosed, well-de- 
signed combat airplane." 

Pilots and ground crosvs of the Re- 
public F-84l’’s which competed for the 
first time praised the performance of 
the aircraft but said it is still plagued 
with aigine difficulties. 

Engine Trouble 

The fighter, flou'ii by S.AC, also 
placed third in the special weapons 
c\cnt. 

Tlic sweptwing fighters were equipped 
for this competition with the Curtiss- 
\\'right J65-W7 engine, which prosidcs 
about 600 lbs. more thrust than tire 
\V5 blit is— according to the pilots— ex- 
tremely sensitise to temperature and 
moisture. 

To oiercomc this difficulty, the en- 
gine now is being modified by cutting 


llie turbine blades. Tests indicate it 
will solve the problem of sveather sensi- 
tivity but reduce thru.st by about 400 
Ihs- ’ llius, the \V7 engine will have a 
net gain of only 200 lbs. oscr the W3. 

During practice for the competition, 
M/Sgt- Joseph Hutchison, ground crew 
chief of SAC’s 508tli Strategic Fighter 
Wing, said the Thunderstreaks were 
plagued with engine troubles such as 
hot starts and false starts. One engine 
"blew up" as the pilot was on final 
approach at Luke AFB. .Ariz- during 
his flight to Las Vegas, but a quick 
engine change enabled the aircraft to 
reach Nellis AFB in time for the meet. 

ITic engines, howeier, performed 
without difficult during the competi- 
tion, "Wc watch them closely at tlie 
.start for hot starts but otherwise are 
limning the hell nut of them." a pilot 
reported- 

Pilots praised the perfoimunce and 
C-toleranccs of the Thunderstreak and 
described it as being “as rugged as they 
come." as ncll as faster tlian the Sabre 
Jet. They noted that it si-as more diffi- 
cult to fly in the competition since it 
is not as stable a gun platform as the 


F-86F. This was attributed to the over 
sensitiie hydraulic control system. 

The F-S4F also was handicapped in 
the 30.000-ft. altitude air-to-air firing 
bi the fact that it weighs more tlian 
the Sabre Jet and is less maneuverable, 
team members reported. I'or air-to-air 
firing, pilon bomb racks were remoicd 
from the F-S4Fs. 

One pilot said he would prefer to see 
a more satisfactory emergency control 
system on the Thunderstreak, “If you 
lose your hydraulic system, you are out 
of business,” he commented. 

Sgt- Hutchison reported that redesign 
of the F-S4F hydraulic system is under 
iinv to make the three hydraulic systems 
independent of one another. “Now. if 
one system goes out, there’s a good 
chance they all will go," he said. 
Maintenance Problem 

One of the greatest inaiiiicnancc 
troubles M'ilh the new fighter is that of 
liidraulic leaks, according to Hutchison. 

There have been some actuator leaks 
in the spoiler system on the iiciv 
F-modcls, he said, as well as difficulties 
with leaks in the stabilizer actuator. 
"One squadron encountered ten in two 
weeks," lie reported. 

WTicn tire wing first rcceiied tire 
F-84F nine months ago. Hutchison 
said, it was troubled with gun malfunc- 
tions due to faulty design of tlic link 
chute. This iins corrected and there 
were fen malfunctions during the meet. 

Pointing out that almost ei’en’ air- 
craft is plagued with maintenance 
"bugs” early in its life, Hutchison con- 
cluded. "There has been a lot of talk 
about trouble with these F’s that is un- 
true. They arc ragged just like the old 
G was-built to stand the gaff." 

His comment was echoed by a pilot 
who summed up the team's opinion of 
the F-S4F a.s "all in all, a good, fast, 
dependable airplane.” 

Godfrey Pays Penalty 

-Arthur Godfrey radio and telciision 
perfotmer, has settled out of court his 
latest difficulty with the Civil Aero- 
n.autics Administration by paying a 
5500 cinl penalty. 

Godfrey denied the payment was an 
admission of guilt in the incident 
with an Ozark Air Lines DC-3 at Chi- 
cago’s Midwav Airport (AW Sept. 10. 
p. 139). He was accused of flying dan- 
gerously close to tire airplane wlien he 
overtook and passed it after takeoff 
with his own DC-3. 

The civil penaltv compromise is a 
common method of settlement for 
CAA liolations, tax disputes and other 
government cases. 

Earlier. Godfrei’s pilot license was 
suspended for si.x months when he was 
found guilty of flying too close to the 
touer at Teterboro Airport, N- J- 
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T7te New A w erica n Tradition . . . 

Be Prepared 


Convair is now producing in quaniily the supersonic, dclla-wing F-102A- 
Wiih this day-or-night, all-wcalher Interceptor Ihe U.S.A.F. Air 
Defense Command will be prepared to better fulfill its mission — the 
discouraging of attack through Ihe effective protection of America! 
Through engineering to the Nth power Convair continues 
to be prepared to help assure peace and freedom by producing 
aircraft with the capabilities of the F-102A. 
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IN LINE FUEL SHUT-OFF VALVES 
FLOAT VALVES • STRAINERS • 
FILTERS • VENT VALVES • LOW 
PRESSURE AIR VALVES • FUEL 
LEVEL CONTROL VALVES • IN 
FLIGHT REFUELING EQUIPMENT 




schul: 


TOOL AND MFC. CO. 

435 SOUTH PINE STREET 
SAN GABRIEL, CALIF. 





The Demon 
Goes 
To Sea 




TIU'K l!ALANC:E-N„rth„p« 


rganization possible for producing new, advanced weapon 
our nation’s defense. This involves more than years-ahead planning by 
ngineers, scientists and administrators. Equally essential is tmc balance 
ative research and economical manufacture. From such balanced operation 
'forthrop sphere have come the Radioplane Company's family of pilotless 
missiles, first and foremost in their field; the Scorpion F-89 interceptors, 
al sky approaches; and the Snark SM-62s. lethal intercontinental 
er weapons of tomorrow are now taking form, their efficient and 
d by the weil-balanced, streamlined Northrop organization. 
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NORTH HOP 


Pioneers in All Weather and Pilotless Flight 




The first 
and only 
LARGE SIZE 
terminal with 


BONDED 

INSULATION. 



Bond 

WITH INSUUATIOM 
SUPPORT AND 


SUPERIOR A-MP 
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10 distinctive and distinguishable features make precision-engineered AMPLl-BOND terminals the 
best quality insulated termination for copper wire. 


• INSULATION WITHSTANDS 
A MINIMUM OF 6000 VOLTS! 

• INNER COPPER SLEEVE FOR 
STRENGTH AND VIBRATION 
RESISTANCE 

• FULLY INSULATED METALLIC 
REINFORCING RING GRIPS 
INSULATION 

• COLOR CODED FOR RAPID 
IDENTIFICATION 


• SUPERIOR A-MP CONFINED CRIMP 

• BRAZED BARREL SEAM 

• INNER BARREL DIMPLED FOR 
INCREASED TENSILE STRENGTH 

• COPPER TERMINAL BODY ELECTRO- 
TINNED FOR HIGH CONDUCTIVITY 

• BONDED INSULATION 

• PROOFMARK FOR POSITIVE 
IDENTIFICATION 


Here is a large size terminal that presents to the users of heavy duty wire the same quality connection 
that has made A-MP famous for PRE-INSULATED type terminals throughout the industry. Write 
today for information about AMPLI-BOND and new powerful AMP DYNA-CRIMP portable 
pneumatic-hydraulic crimping tool. 


AIRCRAFT-MARINE PRODUCTS, INC. 

2100 Paxton Street Harrisburg, Pennsylvania 
In Canads-AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD. 

1764 Avenue Road Toronto 12, Ontario 
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Dassault Designs NATO Light Fighter 


B> Duvicl V. .Sii.I.'rloii 

St. Cloud, France- I lie fir\t pnitii- 
ttpe of the Dassault \listcre 22 light 
tactical aircnift design fur the f rench 
Air Force is nearing eoninktion in the 
cnnip.iiiv's esperiiiiaital simp here. 

Althmigh acroduiamicalK similar to 
the l>.i,ssaiilt Super Mvstere snpersoiik 
fighter non' entering ]>rnduetiim, the 22 
is much smaller— the gross weight is 
under 12,000 lbs--in keeping with its 
light-fighter cimcept. 

Two other Ir.tsic prototypes «ill 
follow; 

• The Dassault 2-1. a fli ing study of the 
possibilities of the .Sneema ,\lar G tur- 
bojet. 

• Ilic IFjssault 26. ordered for NATO’s 
light tactical aircraft program. Designs 
for both aircraft ha\c almost been com- 
pleted. and construction of the proto- 
tipcs h.is begun. 

The basic mission of the scries will hc’ 
low-altitude combat at tr.uisoiiic speeds. 
N.VrO requirements call for .a 10s 
nautical-mile flight to enemy forseard 
positions ut s.OOO ft. altitude and ?s0 
knots, carrying full iiitenral loads plus 

Ove’r the line, the plane has to make 
a run-in to a target 30 nnii. behind the 


enemy positions, loiter for eight min- 
utes at the target and then retnm the 
3(1 iniri.. all at full throttle. The return 
cruise is at 103 miii.. the same as the 
outgoing. 

.\tinameiil of Hie light pl.mis « ill be 
,1 pir of the I reneli-biiilt 30-iniii. rc- 
soiser eaniion. internally earned air-to- 
air or air-t<vgtomid mekets and 1,000 
Ih, of external stores imosl tvpically a 
pair of 500-ib bombs). For fern mis- 
sions. external fuel « ill give up to' 1 ,200 

Dassault engineers say that the rt- 
fiieling operation slionld take about five 
minutes. Re-arming the pl.ine should 
take about eight. In all cases, ground 
operations an^ maintenance base been 
among the governing factors in design 
of amiponents. 

Design Features 

The family rc.scmblaiice of Dassault 
airplanes has been kejJt in tire nc« 
light series. Wing and tail geoine’try— 
both in outline and in asiwetivc loca- 
tion-arc the same as those of the Super 
.\Iystcre -1132. 

This probably is one of tlie fesv times 
ill aircraft design history that fuselage 
design has been controllnl by the size 
of the tires- Rough field operation is 


a must for the nen’ generations of 
French and NATO fighters, and rough 
fields mean big tires: wheel pressure is 
less than 30 psi. 

But big tires won’t retract info the 
thin svings needed for transonic opera- 
tions, so the only solution is fuselage 
storage. Two large-sized wheels, re- 
tracted to lie fl.it and almost touching 
ill the fiistlagc bcllv. gosern the «idth 
of the body. The pilot, posserplants 
and ducting arc all subordinate to the 
nheels’ dimensions. 

Structure of the first prototype is 
convcntiimah 'I'he components arc 
built up of sheet alnininiim allovs, 
mostly of 2-lSr. although some 75ST 
is used in forgings. Ihc second protn- 
ty pe will bo more of a structural experi- 
ment in integrally stiffened milled com- 
ponents. Dasvuilt is converting some 
of the Super Msslcrc components to 
that kind of doign after fabricating 
earlier planes Irom bits and pieces and 
will save more than 100 lb. on the 
center section alone. 

The design ultimate load factor for 
the structure n-.is 12: eien so. local 
buckling and rigidih.' requirements 
often dictated the ehnicc of metal 
thickness. 

The fuselage is built as a Iwx stnic- 
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tiitc, with two lertical shear webs tun- 
ning from the side walls of the cockpit 
to near the rving trailing edge— and 
with Ihc distance betneen them de- 
creasing as they run aft. ,\ single .shear 
web continues aft from the bulklie.id 
th;it terminates the paired «cbs; engines 
are mounted on cither side of the 
single web, and the two main tail beams 
straddle it. 

Nose, ducting and tail txiiic structure 
are treated like fairings rii’ctcd on to 
the box structure. 

Separate structural bays behind the 
cockpit hold mdio. the amiaincnt and 
fuel, in that order. 

Wing design is conventional, with 
the center section formed from rolled 
plate stiffened by spann isc hat sections. 
Center-section to outer-panel connec- 
tion is made with a multiplc-bnlt fitting, 
probably to be face-milled for aligiimeiil 
after assembly, as in the Super Slystcrc 


Aerodynamic Layout 

The Dassault 22 wing has -13-dcgrec 
swccphack. Thickness-chord ratio is 
6%. Ailerons are comentional: all con- 
trols arc powered. 

For lii|h-lift characteristics, tlic now- 
familiar formula of slats and flaps is 
used. The nose slat is in tlircc seg- 
ments, closed by air loads. Double- 


slotted flaps are fitted inboard of the 

Although all Super Mystercs will have 
the slab tail after the 130th airplane 
(earlier ones had the all-flying Fail), the 
22 inav resert to a aimbination of the 
Ino. 

Ill one Dassault proposal, the ele- 
vator and stabilizer arc locked into 
a single tail-cffccKsely a slab tail-for 
the normal flight range. With landing 
gear down ,ind locked, the elevator and 
stabilizer can function seiuratcly in the 
nornial niaimer of the :ill-fly iiig tail. 

Wind tunnel tests base been made 
at loss- speeds on the 22, and have 
confirmeel c-alculatrons nude for the 
design and based on similar tests of the 
similar Super Mistere. F'or these rea- 
sons, tlic Dasssiuft engineers foresee no 
highspeed troubles for the layout. 
Armament 

'I’he pair of 30-min. Frcncli-biiilt 
res'oher cannon, similar to the British 
.Aden gun, is combined with the ammu- 
nition in a gun pack that can be 
svinehed in and out of the fuselage for 
quick reaniiamcnt. Designation of the 
reioher e-aiinon is AMK 3CGF. Al- 
tlioiigli all the 30-mm. cannon nosv 
being fitted to aircraft of the NATO 
nations differ in detail, they all fire 
a standardized shell. ’I’he 22 carries 120 


rounds of ammunition for each gun. 

Air-to-air or air-to-ground rockets svill 
he carried in an internal tray which 
projects for firing- Dassault engineers 
hare developed an expendable tray, 
which is destroyed one row at a lime as 
each hank of rockets is fired. This 
makes it mmeecssary to retract the tray 
after firing a salvo, as must be done 
svith other systems- The new tray has 
been standardized by Dassault on the 
Super Mvstere and will probably he 
used on the 22. 

Standard giinsight and range radar 
arc installed, but no search or acqui- 
sition gear is cmployed- 

Tlic only differences between the 
designs of the 22, 2-1 and 26 are in 
the powerplants, I’lic first prototype— 
the 22-01— is being designed around a 
pair of Turbomeca Gabizos jets rated 
at about 2.200 lb. thrust each. If the 
engines are not ready when the airplane 
is. then the prototype will be flosvn 
with Dassanlt-built Armstrong Siddelcy 
Vipers at less thrust. 

Other possible powerplants studied 
for installation are the Sneema R105 
and the Ilispano Suiza RSOO, rated bc- 
bvecn 2,860 and 3,300 lb. 

The second model— the 24-is to be 
powered with a single Sneema Atar G 
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Super Mystere 



PILOT LIFTS NOSE of Super Mr-stcrc off muw.iy hs lie leuvcs on test flight . . . 



turbojet, now rated at 7,700 lb. tlirust. 

Tu'O Bristol Orpheus engines— picked 
b\ NATO as the standardized power- 
plant for its three light-fighter proposals 
—will power the 26. of which three arc 
being built with some U. S. aid. Bri.stol 
expects to be able to guarantee a thrust 
rating of -1,850 lb. for the Orpheus 
by the end of this year; with nearlv 
10.000 lb. of thrust available, the 26 
should be capable of astonishing short- 
field takeoffs. 

Super Mystere 

Latest of the Dassault lighter line 
to enter production is the Super Mys- 
terc -IB2. 'ITie French .Air Force order 
for 150 of the supicrsonic figlitcr.'. ar- 
rived at Dassault on Sept. 1 5, but pro- 
duction tooling and some preiiminarv 
construction had been under svay before 
then. 

Dassault's plants ate now shifting 
os'cr from Mystere 4A production to the 
-IB2. Kngincers say that in two months 
the Super Mystere will be at full-rate 
production levels in the component 

Imlicalivc of the plane's performance 
is the level flight speed of Mach 1.5 
reached hv Maj. Cen. Albert C. Bovd 
on his first flight in the Super Mystere. 

Armament of the Super Mvsferc is 
a pair of 30-mm. res olver cannon, a trav 
of 35 Nfatra rockets and two external 
loads, svliich may be a duster of 19 
rockets pet side, or four nr six hcasv 


*l-®fT. he puts ship tlitoiigli paces (above) and then drops back in for landing (below), 



DASSAULT SUPER MYSTERE built around alternate (Kiwcrplaiihi— Rolls-Ruvcc Amn or 
Sneema Atai turbojet with aftcebomer— will soon be delivered to the French Air Foicc. 
P'itst component assemblies of the Super Mystere are now being bruit, repbeing the 
MysteK -4A units in productimi. Design and fabrication of the first Super Mvstere prnfo- 
type (sbttwD above) began two veors ago; first flight rras in March. Plane reached supersonic 
speeds in level flight many times since then. Wing sweepback angle is 45 degrees: 
thickness-chord rab'o is six percent. First 150 Super Mysteres will have all-Hving tail; 
subsequent planes will be equipped with a slab tail in France's first production use of 
that control surface. Rockets and cannon arc standard arnianient on Super Mystere. 


Production Transition 

The first forrrard fuselages for the 
Super ate going together in their light 
green jigs, now springing up all over the 
factory floor to replace the dark-green 
|igs of the 4A. 'ITiesc fuselages ate 
made by the ‘'half-shell" technique, 
married in an .isscmbly fixture and then 
shipped-after inspcction-to the firm’s 
main production plant at Xfcrignac near 
Boidca ux. 

.Among the heavy equipment on the 
floor of l>as.saiilfs .Argentcuil plant is 
the only Anderson "forming-bv-dra\v- 
ing" machine in Europe, and the only 
(ine in the world-.says Dassault-of a 
new design. Tool engineers say the 
process is faster and makes less scrap 
than processing on u Hufford. 

The machine grips a sheet of metal 
in one set of universal jaws and pulls 
it tlirough another set of variable-con- 
tour jaws wliosc shape is altered by the 
motion of c:tm followers. Dassault’s 
operator savs he can product 300 pieces 
without a change in adjustment of the 
macliinc; its rapacity is a sheet with 
maximum dimensions of 144-in. length, 
50-in width, and 0.250-in. thickness. 

Also at Argenteuil is a single Cid- 
dings & Lewis skin millet, now being 
used to process experimental parts and 
to train operators. The machine will be 
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TIMKEN bearings lake 3-way landing 
shocks of world’s fastest sub-killer 


W HEN Lockheed's new- Neptune comes in for a 
landing, its landiog wheel bearings have to stand 
up under .5-svay punishment — the radial shock loads 
caused by the landing impact, the rapid acceleration 
of the wheels when they touch down and the thrust 

That's why Timken tapered roller bearings were 
selected foe this new P2V-7 Neptune. 

Because Timken bearings have full line contact 
between rollers and races, they have load-carrying 
capacity to spare. And. being case-carburized, their 
rollers and races have tough, shock-resistant cores 
under hard, wear-resistant surfaces. 

BecauseTimken bearings practically eliminatcfric- 
lion, thm can easily stand up under the rapid accel- 
eration, from zeror.p.m. to as much as 500 r,p,m,, at 


landing of the Neptune's wheels, Timken bearings are 
designed to roll true, by geometrical law. And they 
are precision manufactured to live up to their design. 

Because Timken bearings are tapered, they easily 
r.ikv the thrust loads of cross-wind landings as well 
as radial loads. 


r Timken bearings, 
own. No other U. S. bearing comj 
look for the trade-mark "limken' 
on the bearings w-hen vou buy o 
build equipment. The Timken Rolle 
Bearing Company, Canton 6, Ohio 
Canadian plant: St, Thomas, Ont 
Cable address: "TlMROSCO". 





TIMKEN ^ 

TApimRouTRTEAJms 

NOT lusr I B>U QNGT IUST » ROLIER d=) THE TIMKEN ftPEREEl ROUER (pi 
BEARINC TAKES RADIAL ^ AND IHRUSI -- ; - LOADS DR AN* CDMBINAflON 


M 



From the Stoddard - Dayton to the Super Sabre 



Speco's creative engineers have opened 
new horizons in precision ! 


If you recnl! the StoiMtird-Duyton, then 
surely you remember tlie Jenny — the 
SU’eetheai t of World War I. They were a 
couple of kids who “grew up together" 
. . - the car and the airplane. And today 
their grandchildren are the main.stnys of 
our national eeonniny. 

We like tu feel that our leadership in 
precision on a mass production basis has 
played a big role in this growth. Our 
work in all industries— automotive, avia- 
Uoii, industrial ... in fact, in .ill fields of 


THE STEEL PROI 
ENOINEERIN« C 


meehanics and hydraulics — has made 
great contributions. Our team of pre- 
cision engineers. lonhnak<TS and machin- 
ists makes certain that If We Ship It . .. 
It’s Bight/ If you have a job with which 
) on feel wc might help, a short letter or 
a telephone call will bring prompt, sound 
guidance. Or if you’d like the whole 
SPECO story— from plant to people to 
products, send for our nesv Plant Bro- 
chure. The Steel Products Engineering 
Company, Springfield, Ohio, 




One of our citrly cnjifr/hiiiloiu 
to otlolion-lhh two oyliodtr. 
Opposed Ptrion Blower Engine 
prcHlucerl by Speco in ISDi. 
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used to produce production models of 
the Super Mtstcre. 

U’ing attachment fittings arc assem- 
bled on tbe fuselage sides in the jigs; 
.ifter completion of the entire fuselage 
in its assembly fivture, the fittings 
arc machined in place. I'his is done to 
giuirantec accuracy of alignment and 
parallelism of the fitting faces. Two 
Ca/encu'c horizonta! millers arc used 
for the process, mounted one on each 
•side of a special jig which positions the 
fuselage. 

Avionics Research 

-\ new kind of communications an- 
tenna is one development of Dassault's 
energetic avionics department, formed 
less than a year ago. Since then the 
group has concentrated on two phases 
of deselopment: commuiiicalions and 
target-illuminating radar for the Das- 
sault aircraft designs. 

Out of this program has come a new 
kind of comiinmications antenna, now 
standardized for the I'rench .Air rorcc. 
It features an onini-direction.il radiation 
diagram and ean utilize Vllf'-UlU' 
eliaiinels from 100 to -100 megacycles 
without adaptation or changes. 

The antenna is a simple pressing of 
aluminum alloy, held near one end with 
a pin uhich is the electrical connection 
and at the other bv slipping over a 
dielectric post. The ciiHrc asscmblv is 
contained within the tip of the vertical 

Dassault believes that the range of 
a radar like the z\PG ■’30-something 
on the order of two miles-is not 
enough for their light fighter. Tliev 
n-aiit an illumination radar svith a ZO- 
to 30-degree beam width and u range 
of about 20 km. (12 mi.). Tlius the 
ground radar need not be so accurate: 
acceptable values u'ould spot a target 


within 5 to 10 km., and within a 5- or 
10-degrce beam. 

To matcli these reouirements, Das- 
sault engineers lia\e efevcloped a new 
radar that can acijuirc a figlitct aircraft 
the size uf the Dassault Ouragaii (jr 
the Republic I'-S-t at a distance of 
8-12 km. .An aircraft as big as a Lock- 
heed Constellation transport ean be 
picked up at 18-20 km. 'I'his radar, 
in conjunction with target-seeking radar 
used in missiles such as the Hughes 
Falcon, will give tlic I'rendi aircraft 
the kind of target aerjuisition |X.rfnrm- 

lOcsign of the unit is conseiitional, 
with no tniiisisturs and no mag-siinps. 
It operates at a peak power of 300 ksv. 
on a svascicngth of 3.25 cm. Combined 
with the other electronic equipment 
on board, the radar plus the rest of 
the piickagc neighs about 90 lb., hakes 
up about two cubic feet of space. 

Pilot presentation is in the form of 
two indicators ami a single lamp. No 
scope is used. 'The lamp lights to indi- 
cate that the target has been acquired: 
one of the indicators gives tlie range 
and the other gives the bearing of the 


Troiners 

Dassault has designed and built a 
large number of mobile training units 
for its figlitcrs, particularly the Ouragan 
series which was sold to the Indian 
Air F’orce. 'Ihe Ouragan required a 
group of 13 of these trainers; later air- 
craft will need a comparable number. 

One idea not prcsionslv seen on such 
trainers was the use of large photo- 
graphs of the item in question, with 
only the necessary gadgets or controls 
being modeled or made as operational 

I'hc engine starting trainer uses such 



fl/OW. • • Perfect 

Repetitive Soldering 


MicroBrazer 


THi SfCRtT’S in the timing. 
Accurate adjustable timed 
heal cycle is set by leedman. 
Then operator presses foot . 
ch testort cycle; heat shuts .1 
automatically, assuring 
perfect solder connecKon even 
n smallest electronic compo- -1 
ents. No more burned insula- ^ 
on or cold joints. Exactly the 
orrect amodnt of heot avoil- 
able, time after time. Timer ? 
onge of 1/dO to 3 seconds, ^ 
Silversolderbrozingtol250®. ' 
Zephyr representotives will 
be glod to show you how the 
MicroBrazer can save time and i 
reduce rejects- in your plant, 7 
'Our assembly line. \ 


FREE Demonstration 

n plant . . , 
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PANELOC announces 



a new 


rotary 

latch 



PANEL.OC...Americ3's 
most versatile line of sircralt 
fasteners . . . Rotary Latches, 
Styles 1. 2 , and 3 Panel 
Fasteners, High Performance 
Fasteners, Snap Fasteners, 
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For Americas Defense Team... 

World's Fastest Navy Fighter. 


New Chance Vought Crusader 



NOW 

MORE PNEUMATICS 

FROM 

STRATOS 


Stralos has acquired thu Rliodea-Lcwis Co., a aubaidiary-of 
McCulloch Motors. Rhodcs-Lewis engineering, manufacturing 
and sales now are being iticorpuraled into the Stratos 
organization. 

Rhodes-I.ewis products are being integrated into Stratos’ line 
of pneumatic systems and equipment fur aircraft. During the 
transition period close cooperation between Rhodes-Lewis 
and Stratos assures continuous production and uninterrupted 
delivery of Rhodes-Lewis equipment. 

Concurrent with the acquisition of Rhodes-Lewis, Stralos is 
establishing a western facto.-y. Thu> w ill make Stralos’ man- 
ufacturing facilities convenient to major aeronautical centers 
on both coasts. 








A DIVISION OF FAIRCHIID ENOINE a AIRFUNE COEP. 




iOffice:BoySho>e, I.I..N.1 




New Wing Design Secret Behind 
1649A’s Greater Range and Speed 


y Irviug Stone 


the flight pattern, usually eliminating 
step climbs. 

• Incccascd fuel bmkage. Capacity is 
9.600 gal., as compared with 6.500 on 
most Super Constellations and 7,750 
gal. on tiptank<arr\'ing models. 

In addition Co normal strength re- 
number characteristics. Tliickntss of quirements, the wing is designed to 
the new wing is 15% at the root and embody two characteri.stics; 
liurbauk, Calif.— Lockheed’s 1649A 11% at the tip, as compared with 18% •Unlimited fah’guc life. Allowable 

Super Constellation will gaiit up to and 12%. respectively, for the 10-t9G- stresses have been chosen .siiflicientlv 
2.000 nri. range and 70 mph. over its • Increased aspect ratio (a value of 12, low to remove danger of fatigue crack- 
carlicr .sister ships, company officials re- as compared witli 9.17 on the 10-49G) ing. Detail design provides a minimum 
ported last week, because of a new, to reduce induced drag. Tliis allows of stress concentration, 
thinner wing design incorporating a cruising at higher altitudes earlier in • Fail-safe ptopccties. To accomplish 
gtCiitcr fuel-carrying capacih' and boast- 
ing a "minimum-drag" profile. 

Sthcdulcd for delivery to the airlines 
in early 1957, the 1649A was designed 
to provide major improvements over 
cvistiiig transoccan nonstop service 
(Aviation Week. June 6. p. 18). 

'lilt new transport will flv 1,000 mi. 
further than its predecessor (the 1049G1 
at maximum cruise power and 2,000 
mi. further at maximum range power. 

At ranges over 4,000 mi.-ciiough to 
compensate for heavy headwinds on a 
Paris-New York flight-thc 1649A will 
be about 70 mph. faster than the 1049G 
and any other piston-powered transport 
now flying, according to a Lockheed 
spokesman. On such flights, other 
planes would have to throttle back to 
maximum range power instead of using 

To accomplish this capability with 
the baste Super Constellation con- 
figuration. the obvious design feature 
to change was the wing. Tlie new 
1649A airfoil incorporates: 

• Changes in profile to give low mini- 
mum drag. 

• Changes in camber to afford mini- 
mum drag at lift coefficients normally 
flown— at maximum cruise or long 
range cruise. 

• Reduced thickness to improve Mach SKITCH shows 150-ft, wingspan of 1649A superimposed on tliat i 
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Growing out of earlier achievements in flight instrumentation, 
Collins Automatic Pilot System combines a proven flight 
director and dependable computer and servo units. The 
combined design technique offers weight and space 
economies along with these principal features; Pictorial 
presentation uses only two easy-to-read instruments to give 
complete monitoring of the automatic system . . . Smooth 
flight control assured by a special “fader” and precision 
hysteresis clutches . . . Greater reliability and negligible heat 
output attained through use of magnetic amplifiers and 
silicon transistors exclusively . . . Ease of maintenance 
provided through module plug-in type subassemblies 
in the computer and amplifier. 

Write today for the new AP-101 brochure 



7n aviation electronics 


RADIO COMPANY 


N.e., CEDAR RAPIDS. |i 
ly., DALLAS 2 . TEXAS 
YtiKie. BURBANK, CALIFORNIA 
nue. NEW YORK IS. NEW YORK 
N.W., WASMINSTON, D.C. 


COLLINS RADIO CO, OF CANADA, LTD. 

77 MglcrlL Sfraat, OHAWA, ONTARIO 
COLLINS RADIO CO. OF ENSLAND, LTD. 
Siififla. Wsrki, CsIhara Mill Road 
Wait Draytea, MIDDLESEX, ENGLAND 



CROSS-SECTION oF ttpiwl win|-t«-hisdag« 
attacliiiicnt for Lncllired 1649.L slioniiig 
tlic use ol two i^onceiitric bolts for addl- 
ttonal "FailsaFe” chaiaclcilstics. 


this, multiple load-path structure is be- 
ing used. Dependence is nut placed un 
any single element of the structure to 
carr)' safe loads. 'I'hc design includes 
si>ecial attention to "failure stoppers” 
to pieclude any reasonable failure from 
becoming catastrophic. 

'I'lic wing uses more integral stiffen- 
ing than any other commercial plane. 
Tlic 10-49G uses integral stiffening on 
the lower wing skin onh; tvhercas the 
1649A incorporates it in both the upper 
and lower skins and in all sviiig tank 
bulkhead «ehs. The only comparable 
iiitegially-stiffened structure is tliat used 
in Lockheed’s C-MO Hercules military 

Structural Arrangement 

The niiig, essentially, is of comen- 
tioiial structural acraugenieiit, hut de- 
tail makeup takes advantage of latest 
fabrication metliods and materials. 

T he airfoil is a single structure be- 
tween lip attachment points, without 
toot or mid-span joints. ITris scheme 
was adopted to save weight and may 
pare as much as 500 lb. from couven- 

Anothcr feature of the design is that 
the landing gear is completch- outside 
of the slructural wing box and folds 
into the bottom of the inboard engine 
nacelle. 

This allons additional weight sav- 
ing in the elimination of lie-as'v struc- 
ture requited to bridge around the 
wing lower surface cutout normally rc- 

W'ing skins arc made up of spanwise 
planks about 22 in. wide and approxi- 
mately 40 ft. long, joined chordwise 
at the centerline of the plane and at 
about the center of the semi-span. 

The planks incorporate integral span- 
wise stiffeners about IJ in. high at 
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Aircraft Controls 

custom-engineered or standard types 
for a wide range of applications 


TEMPERATURE CONTROLS 

Cycling, full proportional Micro. 

MOTORS 

Permanent mognef ond split-series 
d-c motors up to 1 / 10 hp. Also, peer 
heads, blowers, toch generotors. 

ACTUATORS 

Rotory ond linear types featuring o 
wide ronge of gear reductions, 

% 

VALVES 

Electrically and pneumotlcolly op- 
erated for temperoture and pressure 

ULTRA-SENSITIVE RELAYS 

50 rnicrowamio 1 milliwott. Wide 

THERMO-SENSITIVE ELEMENTS 

Complete line of wire ond thermistor 

POSITIONING CONTROLS 
Integroled electric or electronic 

tions. Anti-hunt feature provided 

Typical applications for Bnrber-Cc 
perature control for cabin, cockp 
compartments . . windshields 
icing . . . carburetor air; Positioni 
Flap unbalance detection; Nose 
other applications. Write for C 
complete line. Engineering sales 

Iman aitetaft controls are: Tem- 
I, cargo, camera, and electronic 
. . wing and empennage anti- 
g of trim tabs, valves, throttles; 
wheel steering and hundreds of 
atalog F-4141-1 with data on 
offices in Los Angeles, Seattle, 



Barber-Colman Company 


SEE OUR EXHIBIT 


I ROCK STREET, ROCKFORD, ILLINOIS 


October 27-28 


Lockheed 1649A 
Super Const’ellation 
Wing & Control 
Surfaces 

Airfoil section, NACA 

dcsigtiotion . . . Root 001 S modified 
Tip 0011 modified 
Areo 1,0SO H- *f- 



Down IS deg. 
Total horiiontolstobilizer 

Areo 4d3.d iq. ft. 


Span 50 It 

Mocimum chord 134.5 in 

Elevator area lOd.B sq. ft 

Angular deflection ... Up 40 deg 
Down 20 deg 
Totol vertical toil area ... 302 sq. ft 

Rudder areci 91.2 sq. ft 

Angulor deflection . . Right 30 deg 
Left 30 deg 


tlic root area, tapering to about IJ in. 
at the tip. 

Plank Design 

I'hc planks have been designed so 
tliiit if one fails completely, the wing 
IS still capable of sustaining limit de- 
sign load. 

Material of the planks on tlie in- 
board sections is 7178-T6 (78ST) alu- 
minum allov: on the outboard sections, 
7075-T6 (75ST). 

Tlie spar web in front and rear spars 
is made in two sections, spliced at about 
one-third the height from the bottom 
cap. This cap is integral with the lower 
portion of the web as a single extrusion, 
whereas the upper cap is riveted to the 
machined upper webplatc. The fail- 
safe feature here is that if the lower cap 
and its integral web portion fail, the 
remainder of the spar can— Lockheed 
savs— wny the limit loads without fail- 

Convcntional-type extruded members 
arc used to stiffen the spar web- 

Spar material is 7075-T6. 

Essentially, three types of wing ribs 
arc used. Tank ribs consist of integtallv 
stiffened extruded webs and extruded 
upper and lower caps. At the riveted 
connection of the rib caps to the skin 



this KEY 
to lower 
assembly 

There are new opportunities for cutting 
in the "Key Locking" feature of kelox 
Studs. You can improve your product 
assembly costs with kelox because these 


1. Provide o positive lock between in- 
sert or stud and parent body. 

2- Provide higher stress ollowoble per 

3- Are simple to install and remove. 

4. Moke maximum use of tapped hole. 

5. Afford considerable reduction in 
assembly weights. 

(. Save space and Improve product 
design. 


7. Con be serviced in field wilheui 
special tools. 

fi. Require no speciol threads. 

Kelox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world* 
xvide organisation. 

This highly specialized, technical 
group will be glad to assist you with 
your fastener problems. Use coupon 
below to get ■noi'e facts on kelox! 



Fasteners, Inc. 

580 Fifth Avenue 
New York, New Voik 


UnhrorulPoilonersCe. F. D. Sorringor Company Monogram Monufocturlng Co. 

ConlarvUlo Rood, P.O.Box 449 S42 Spring Street, N.W. S5S7 HIguero Strool 

Slurgii, MIchlgon Atlanto 3, Goorgio Culver City, Californio 


technical data on KELOX Inserts and Studs 


I 


mbiud. 


1 

I 

I 


J 


AVIATION WEEK. OctoEor 10, 1955 





BOEING 707 


World's first jet tanker-transport 
test-flights at more than 550 mph 


Powered by four Prall & Whitney Aircrgft JT-3 turbo- 
jet engines, the Boeing 707 — world’s first jet tanker- 
transport — flew faster than 550 inph in an early test 
flight. And the big, 190,000 lb, airplane climbed above 
42.000 feet. 

An advanced tanker version of the 707 is now in pro- 
duction for the U.S. Air Force. As a commercial airliner, 
the 707 will be capable of regular transcontinental non- 
stop flights in less than five hours. A versatile ship ! 

Her builders depend on Inco Nickel — a versatile 
metal — and Inco Nickel Alloys for special properties 
in critical engine and airframe parts. They depend on 
the unusual combinations of heat resistance, corrosion 
resistance, strength and ductility found in Inco Nickel 
and the Inco Nickel Alloys — combinations so important 
to the successful operation of jel-po« ered aircraft. 

Perhaps you have a problem in specifying the right 
alloy for dillicult service conditions. Inco’s Technical 
Service Section is ready to help you. They have a vast 
amount of research and service data on Inco Nickel 
Alloys and other nickel alloys used in aircraft applica- 
tions. Write them for the information you want. 


WHERE INCO NICKEL ALLOYS 
ARE USED IN lET AIRCRAFT 


Inconel® Inconel "X"® 



Monel® 




IIKO. Nickel Alleys 

. . . - . ■ . . . are marteeted under the following trademarks 


E INTERNATIONAL NICKEL COMPANY, INC. 
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iiitcnwl surface, the latter is machined 
flat tu facilitate wing tank sealing. 

Landing Gear 

L;indiiig gear support ribs arc one- 
piece forgings about 71 ft. long and 
approximately 2 ft. deep. Tliesc will 
be produced on Wymiin-Gordon’s 35,- 
000-ton press and Ahmhmnn Co. of 
America’s 50,000-ton press. 

Other ribs ate cunventioiiiil truss- 
Ivpcs made up of extruded caps and 
extruded truss members. 

I'lic entire w ing stmctural box serves 
as a fuel tank, with the exception of a 
dry bay over the landing gear as an 
additional safety feature. 

'llic leading edge is hinged from the 
outboard nacelle to tlic fuselage to per- 
mit readv access to controls and plmnh- 

iiig. 

Coodricli dc-iccr boots have chord- 
wise expanding elements. The leading 
edge is recessed to provide a completely 
flush boot installation. 'Iliis artangc- 
nicnt is an important drag reducer. 

'Hie trailing edge .structure uses a 
beaded inner skin bonded to the outer 
skin. Tlic adhesive is Minnesota Min- 
ing & Mfg. Co.'s Scotchsveld. This 
makeup is u.scd to obtain a smoother 
skin surface and greater fatigue life 
than is possible with conventional 
structure, Lockheed engineers sav. 

h’hips arc long-sp;m units of conven- 
tional constmetion. with two flap sec- 
tions installed on eich wing panel. 

Tlic wing-to-fuselagc attachment 
bolts arc s|>ccial!y designed to carry 
out the f.iil-safe policy, Lockheed struc- 
tures engincci.s report. Each bolt is 
made up of two concentric units, cither 
one of which can carry the design limit 
load normallv carried bv the concentric 
pair. 

Hydraulic System 

Lockheed went to a 5,000-psi. In'- 
tlraulic system tu save weight (about 
1 50 lb.; and reduce s|iaec rcquircmoits 
foi components such as landing ge,ir 
letraetion eyiindeis, booster cilinders 
and eiiginedrivcn pumps. (Svstom 
pressure in the 10-19G is 1,700' psi.) 

I'larclcss fittings (W'eatlicrhcad Er- 
meto) arc used throi^liouf the high- 

Iniprmemeiits liasc been included in 
the new hydraulic boost system for 
.lilerons. iiidder and clcsator. Tlic sys- 
tem svill proside easia control for a 
given maneuver; better centering char- 
acteristics, svliich. in turn, provide 
greater stability for h.inds-off flight; 
and improved maintenance and senic- 
ing characteristics. 

A cpiicter cabin nil! result from mov- 
ing the engines farther outboard on the 
longer-span wing. Tlic clearance be- 
tween propeller tip and fuselage is 
approximately 62 in.— about 4i times 



Whether you’re interested in the sand, permanent mold, or 
die casting of aluminum or magnesium alloys, you'll find this 
handy pocket manual a constant source of valuable on-the-job 
information. 1/ you design ettsHngs or speeijy mitleria/s you’ll be 
particularly interested in the 28 pages of graphs and tables on 
the casting characteristics of aluminum, conventional mag- 
nesium, and '’premium” rare-earth-magnesium alloys. Ij yoH 
purchase castings, you'll appreciate the wealth of material on 
choosing among the various casting processes— the advantages 
and disadvantages of each. But the supply of these sturdy, ring- 
bound manuals is limited. M'rite /or your copy A'OB'7 
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why intercontinental and transcontinental aircraft 
depend on Fenwal unit detectors 




Controls Temperature . . . Precisely 




Producing small, sensitive electrical "nerves”, or 
constructing great penetrating radar "eyes" . . . 
each demands advanced technology. And these 
are but two of the hundreds of complex tasks the 
AMF organization performs every day. 

The highly specialized yet widely diversified 
activities of some 35 engineering and production 


facilities provide AMF with a wealth of experience 
that covers nearly every field of industry. And it 
is immediately available to you. 

Call upon AMF with your problem. See for 
yourself why this all-around experience in answer- 
ing the needs of government and industry alike 
has made AMF the "can do” company. 


AMF HAS EXPERIENCE YOU CAN USB! 


i, FOUNDRY C 


AMERICAN MACHII 


Satellite Research 



Skyhooks May Become Space Platforms 


By George L. Christian 

Minneapolis— Skyhook balloons, oriei- 
nally dc' clopcd as vehicles for vcry-higli- 
altitude measuring and calibrating sys- 
tems. hate es'olved into potential 
weapons carriers. 

Thet- already ha\e been used as high- 
altitudc platforms for launching rockets 
and, their adherents hope, may e\en- 
tually solve the problem of how to carry 
the recently-proposed space satellite 
through the first stage of its journey. 

Dr. Cleo Brunetti, director-engineer- 
ing of the research and development 
department of General Mills. Inc.’s 
mechanical division— a leading manufac- 
turer of the balloons— believes the paper- 
thin. 200-ft.-high plastic bags could be- 
come another set of "ejes and ears" 
for the military, ferrying airborne radar 
half-way around the world. 

Atlantic Sounding Program 

The 2-to-J-inillion cu./ft. translucent 
polvethvlenc enselopes soar to altitudes 
well over 100,000 ft.. sUy aloft five to 
six days and sometimes travel a quarter 
of the way around the world. 

Most recent project undertaken bv 
General Mills is its Trans Ocean Sound- 
ing Program. This invobes launching 
balloons across the Atlantic on flights 
lasting for sereral days. The ticklish 


S rt of the flights, which originate near 
mneapults and are carried cashvard by 
prevailing winds, is to bring the bal- 
loons down before they cross longitude 
20 deg. W'.. just off the W'est African 
cewst— a line dniuii by the Sbitc De- 
partmait in a move designed to keep 
Skyhooks and their instruments this 
side of the Iron Curtain. 

On a recent TOSP launching involv- 
ing 10 balloons, five hit their mark, 
one bounced out of tbc ocean after 
losing part of its payload, two went 
astray (landing in the southeastern U. S. 
and the ^\'estem Atlantic respectively), 
one suffered instrument failure and one 
was lost at launching. 

General Mills' officials anticipate that 
the TOSP program will soon be ex- 
tended to flights over the Pacific Ocean. 

H, E. I'roehlich, chief engineer of 
General Mills' Balloon &’ Meteorologi- 
cal Systems Group, told Avi.wiON 
Week that the objectives of the balloon 
projects include investigation of the 
physical and chemical properties and 
the motion of the upper atmosphere, 
infrared and cosmic ray radiation, com- 
position of ozone, visibilitv and numer- 
ous other aspects of very-high-atmos- 

General Mills also supplies Free Eu- 
rope Committee with technical assist- 
ance and tire bulk of the small, "pillow” 


balloons used to carry propaganda from 
Western Europe tlirough the Iron Cur- 

Amoiig other passible applications of 
Skyhooks would be their use to calibrate 
high-flying jet plane instruments by 
having pilots fly by the balloons; or 
equipped with reflectors, they could be 
used as radar targets. 

Bolloeiss vs. Rockets 

While balloons have not aCCaiised the 
extremely high altitudes of rockets, they 
have manv advantages over rockets at 
heights which are within their range. 

payload than all but t^e largest, very 
costly rockets. They can stay at ex- 
treme altitudes for long periods of time, 
and they can be made to liold a fairly 
constant altitude for hours at a time. 

Balloons are fairly reliable, Froehlich 
says, and are much' less expensive and 
safer to operate than rockets. Since 
they do not disturb the atmosphere in 
which they float, their instruments give 
true readings. 

Dr. Brunetti says General Mills has 
complete facilities to handle every facet 
of Skyhook operation, initial design, 
manufacture, launching, tracking, con- 
trol rew'cry of instruments and data 

A staff of company meteorologists 
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ICOCH.. .World's largest fabriealor of moulded Fiberglas products 



How Convair 340’s Solve a Housing Problem 
— I T for United Air Lines’ All-Weather Radar 


The nose knows when and 
where bad flight weather threat- 
ens! Radar weather-spotting 
equipment in the nose of United’s Convair 340 
now sees through a Koch Fiberglas Radome. 

When Convair received United’s order for radar- 
equipped 340’s, they naturally turned to Koch, 
world's largest fabricator of moulded Fiberglas, 
for domes to bouse the radar. 

The life expectancy of the Koch Radome is 
many, many times that of any other Radome. This 
Radome is made possible only by Koch’s own ex- 
clusive method of moulding. 

W. J. Flanagan, Convair Purchasing Agent, 
wrote Koch upon completion, “You have made 

46 


substantial contributions to this industry by pro- 
posing and successfully applying new departures 
and moulding technique.” 

If you are a plane manufacturer, or if you in- 
stall airborne radar, investigate Koch’s Moulded 
Fiberglas Radome. If you manufacture any equip- 
ment that needs special protection, ask the people 
who know the most about Fiberglas fabrication. 

We will be glad to confer with you about your 
project. Address Dept. AMD. 

KOC Hc^^X- 

Pioneeiln industrial products of moulded Fiberglas 
CORTE MADERA. CALIFORNIA 





forcKists weather conditions so that 
launchings may be made under the 
bust possible conditions. 

Skyhook Development 

General Mills’ scientists put an ana- 
log computer to work to determine tlie 
"correct natural shape’’ a bubble of gas 
will assume when enclosed by a noii- 
rcstrictivc envelope. It turned out to 
be roughly the outline of an inverted 
pcar-almost fiat on top and sloping 
lonically to a point at the bottom. 

This 'shape for tlie bag proved an ad- 
vanl.igc, as the plastic envelope is in- 
herently stronger in the meridianal than 
in the circumferential direction. ’Thus 
the correct natural shape utilizes all 
available stress in the plastic to the full- 

A fortrul research program deter- 
mined the exact character of the ma- 
terial from which the envelope was to 
be made, including the molecular weight 
of the plastic resin to bo used. 

Material liandling and envelope fabri- 
c.ntion posed many riddles. The plastic 
had to be very thin for weight consider- 
ations— actual thicknesses range from 
.ClOO; to .002? in., thinner than a hu- 
man hair. 

Assembling tlie large balloons in- 
volves handling acres of the thin plastic, 
which comes from the fabricator in large 
rolls. (The largest General Mills bal- 
loon, the Super Skyhook, is 282 ft. 
long, has a capacity of 3.2 million cu. 
ft. and uses approximately three acres 
of plastic.) 

Methods had to be devised to lay 
sheet upon sheet of tlic thin material on 
200-ft--iong work t.ibles, to weld gore 
scams with hot gas or heated electric 
elements and cool the scams immedi- 
ately witit nitrogen. Specially shaped 
filler lines had to be inserted in the 
bases of the envelopes. 

Means and facilities had to be per- 
fected to handle, pack, store, ship, 
inflate and launch the fragile envelopes 
with a minimum of loss. 

The finished plastic envelope has to 
withstand temperature extremes, espe- 
cially cold (on one fliglit made from 
the Galapagos Islands, a low of — 8?C 
was encountered). It has to withstand 
a certain amount of flutter caused by 
rapid ascent or atmospltcric turbulence. 
It has to resist exposure to intense ultra- 
violet and infrared solar rays, effects of 
ozone, bombardment by cosmic rays 
and other, unknown, stratospheric phe- 

Generai Mills builds all its own tclc- 
mctcriug equipment. Companv tech- 
nicians developed a radio sound data 
computet which takes information from 
the balloon and radar tracker, docs all 
necessary computation eontinuouslv 
during flight of the balloon and pniits 
out automatically such data as tempera- 


tiite. pressure and humidiri' of tlie at- 
mosphere through which the flight is 
passing and its altitude. 

Lab in the Sky 

After the company’s staff of meteor- 
ologists forecasts favorable weather, a 
field engineering group gathers the 
necessary equipment, docs the launch- 
ing and tracks the flight with theodo- 
lites, radio, radar, trucks, speed boats, 
helicopters and planes. 

'Dten a data reduction staff takes over 
and prepares usable reports from the 
collected information. 

Major problem in laving out Sky- 
hook designs and flying the balloons is 
that actual flight conditions cannot be 
duplicated in the laboratory. 

ft IS impractical to build a lab big 
enough to test a full-size balloon, and 
scale models cannot duplicate all the 
factors of actual flight. Moreover, so 
little IS currently known about what 
happens in the upper altitudes, that true 


flight conditions conld not be dupli- 
e-ated in a ground lab. 

Frochlicb explained some of the 
problems of l.nunching Skyhooks and 
having them reach into tlie stratosphere. 
For instance, launching a balloon that 
is over 200 feet high and has a huge 
sail area is very tricky because, in the 
slightest wind, envelopes tend to whip 
ot oscillate and punctures can easily 
result. Winds of IS mph. make launch- 
ing verv- difficult: over 22 mph.. it is 
just about impossible. 

Once safely off the ground, other 
worries plague the upper air scientists. 
The rate of ascent must be kept below 
SOO fpm., or the balloon might shatter 
as it passed throiigh the tropnpause 
(base of the stratosplicrc at altitude 
ranging from -40.000-S0.000 ft.). Here, 
the temperatures pimnmet to — 75F, 
making the envelope very brittle. Ex- 
cessive flutter, caused by the balloon 
passing tlirnugh the air too fast, could 
cause the plastic to shatter. 

High altitude turbulence, about 
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“ Easiest way yet to tell 
where you are 


. , . from a prolelype to production 

W EB STE R^- C H I C AG O 


The 

Far-Sighted 
Mr. Woodward 



U’hicli little is knou^. can punish the 
balloon sevctcly, and sudden wind shear 
can rupture in its thin sides. 

Magnetic Ballasting 

To keep a balloon alutt overnight, 
some sort of ballasting device is needed. 
Otherwise, contraction of the gas due 
to cooling would cause the balloon to 
sink rapidly. 

Various ballasting materials were 
tried. Sand, traditional balloonist bal- 
last. gave trouble because, at high alti- 
tudes, its moisture would freeze, form- 
ing unmanageable sand cakes. 

Kerosene worked better, but, with the 
development of a magnetic ballast con- 
trol, steel shot came into use. In this 
system, steel .shot ballast is placed in 
a hopper which feeds through a throat. 
A permanent magnet, mounted around 
the throat, establishes a magnetic field 
in the opening which prevents the steel 
shot from escaping. 

An aneroid device, set to operate at 
a predetermined altitude, actuates 
a relay to energize an electromagnet. 
This neutralizes the permanent mag- 
net's field, allowing shot to f.ill. A 
special device keeps shot from being 
released during initial ascent. It was 
necessary to design a super-sensitive 
aneroid for precise control of the bal- 


loon's altitudc-a 2% error at 100,000 
ft. equals an altitude variation of 2,000 
ft. 

lire control system incorporates sev- 
eral refinements; if the balloon conies 
down too rapidly, the system can start 
dropping baflast before the desired alti- 
tude is reached to slow its descent; re- 
lease of ballast can be cycled to keep 
Skyhook from over- or under-shooting 
its prescribed altitude; systenr can sense 
when balloon starts rising and immedi- 
ately stop dropping ballast, thus keeping 
balloon at a constant altitude and saving 
ballast. 

Safety Provisions 

CenerdI Mills takes many precautions 
to eliminate the possibility of collisions 
between Skyhooks and aircraft which 
might be in the vicinity of a piojected 
flight. 

The company gets Civil Aeronautics 
Administration clearance for a launclt- 
ing. NOTAM (Notices to Airmen) ate 
sent out in advance, giving time and 
place of launching and anticipated loca- 
tion of the balloon wlien it descends 
below 28,000 ft. 

If the flight is within the continental 
U.S., it usually has a plane tracking it. 
Tiic plane notifies local CAA authorities 
where and when the balloon hits 28,000 



“Woody” Woodward can “see” 
storm centers 150 miles away . . . 
for his DC-3 is the first radar- 
equipped executive aircraft in 
the world. He flies safely when 
other planes are grounded. 
Woody says, “My kind of all- 
weather flying demands the best 
possible engine overhauls. Natu- 
rally, I use Airwork overhauled 
engines.” 

'k/o«dtutvuC 
Chlet Pilot 
Cornell-Dublller Electric Co. 



AVIATION WEEK, Oc 


10 . 1955 






for every instrument from 
simple pressure nieters 


to complex control systems 



Decker Aviation Corporation 



ft- and vectors in where it will probably 
hit the ground. 

The balloon has lights which Sick 
on at night or below 28.000 ft., and a 
transmitter which emits radio signals 
on a radio compass frequency. 

General Mills says there have been 
no collisions since the inception of the 
Skyhook Program. 

Cereols to Skyhooks 

Here is how General Mills branched 
out from cereal products to the manu- 
facture of Skyhooks. 

After the 72.?94-ft. record flight 
made in 1985 by Capts. A, \V Stesens 
and O. S. Anderson in the Explorer II. 
ii rubberized fabric balloon, two otlier 


scientists conceived the idea of using 
a plastic envelope— which would he 
lighted— for an attempt at a manned 
ascent into the stratosphere. 

The two men. were Prof. Jean Pic- 
card, brother of Prof, Auguste Piccard, 
the famed Swiss scientist, and Dr. J- D- 
Ackerman, head of the Department of 
Aeronautical Engineering at the Uni- 
s’crsitv of Miiincsobi. They went to 
General Mills, principally because the 
compam' was near by. and asked its me- 
chanical division to build the gondola 
for the project. 

Then tlie hvo men went to plastics 


bag. The plastics people said they lacked 
the technical knowledge required to 
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There's no time lost by the efficient executive team 
of the R. Company. Traveling by company plane to 
inspect a new plant site 400 miles sway, they get 
there quickly and free of restricting schedules — 
and they get plenty of work done on the way. 
When they set down at one of more than 600 Esso 
Dealer Airports, their pilot may use his Esso 
Aviation Credit Card to charge high-quality Esso 


Aviation fuels and lubricants, tire and battery 
service, landing fees, overnight storage and minor 
emergency repairs. 

The growing corps of business flyers is learning 
to depend more and more on famous Esso Aviation 
Products - used by the world’s largest airlines 
and backed by over 45 years of flight testing and 
research. 
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The new Gendlx-Pacific TDA-9 Siibcamer Discntninalor provides me 
Kcoracy and stabilily necessary to permit expansion of frepuency 
Modulation lelemolering systems into high precision and automatic data 
Dandling facilities. 

Normal, extended or reduced intelligence frepuency response is 
selected by a switch. Signals from proper impedances are ot suNicient 
level to directly accommodate many of the commonly employed data 
recording and handling equipment without additional ampllliers. Freedom 
from drift and gain instability is maintained by a chopper.slabilized 
DC amplifier. 

The design of the band pass filters used In the TDA-9 discriminator 
includes a Hat response over the pass band, a linear phase shift 
characteristic to provide constaht time delay el the intelligence signal, 
and selectivity to provide adeguate channel rejection, preventing systems 
inter modulation. 

Provisions for fine balance adjustment ol center frequency from a 
remote location as wall as wow and flutter compensation during tape 
recorder playbacli have been provided- 

standard discriminators are available (or opeiation on all SDB bands. 
The unit is also operahle over an extended frequency range with center 
frequencies of 250 cps to 110 he without deteriorating the performance 
characterisfics. Operation using wide deviations up to *40% of the 
channel center Irequancy can be provided. 


f PACIFIC omsioh 

I Aviation Corporofion 



liiindlc snmctliing ns Intgc as tlic scien- 
tists required. 

Si) then- went to lalliioii makers, 
where thev were told tliat tlie balloon 
people bad no knowledge of plasties. 

Although General Mills bad no idea 
either on how to handle plastics or 
make bulloons, then went ahead imdcr a 
feasibility .studs' wiled Project Helio 
sponsored by the Speciai Dcs'iccs 
Center, OfEec of Nasii! Rescateh. 


Big Bags 

Here is a si« and sscight comparison 
of tlic three largest Free balloons ever 
built in the world. 

• STAR OF POL.\ND-t,570,U0ll cii. 
ft.; weight of ciivclo|ic, 5.900 lb. 

Built in Poland in 1Q5P, balloon was 
inflated with hclimn donated bv the 
U. S. It never flew because Wiirld War 
If interrupted the ptogiani. 

• KXPU)RFR ll-5.70n.00n cii. Ft.: 
weight ot enselopc. 6,500 lb. 

Built in the LI.S. in 1935. balloon 
set the nntld’s altitude record of 72.394 
ft. Piloted bs Capts. A. 5\'. Stesens and 
(). S. Anderson. 

• SUI’KR SKMIOOK 1-5,200.000 cii. 
ft; ucight of envelope. 850 lb. 

Built bs- General Mills in 1954, it set 
the altitude record that year for uii* 
manned balloons; Il7.000'ft 


llic conclusion reached b\- the sti;d\ 
n-.is that, to lift the proposed gondola, 
all of its cquijnneiit. its instruments 
and the bvo-m;in cress’, ssoiild require 
70 balloons of 200,000-cu. ft. c-aiwcity 
each— a total volume of 14 million cu. 
ft. This sras much too big a package to 
be practical. 

So. mechanical disision scientists be- 
gan cutting away an instriinierst here, 
a piece of equipment there and ssound 
lip imitating an tinmaiiiicd balloon proj- 
ect— the birth of Operation Skshook, 

The conipans’s iaigcst balloon— the 
Sii|>er Skshook-has a 3.2.nhllion-eu. ft. 
capacity. Its ciisehipe sst-ighs 850 lb.. 
comp.ircd to 6.500 lb. for the .smaller 
Kxplorer 11. 

General Mills' scientists belitre that 
■Skyhooks arc contributing much to- 
ss-ird.s man’s e;s|sanding research Into 
outer .space. They point out; “Our Sks- 
hoiiks are operating tod.iy sehcrc, al- 
most tomorross-. men svill base to fiv 
their supersonic planes and guide their 

Dr. R. Brmictti. speaking of his com- 
p;inv’s keen interest in furthering Sks-- 
hook-tsTJC operations and techniques, 
says: "Today, we can undertake fo put 
a platform in the sky at altitudes of 
well over 100,000 feet- Tlies’ arc capa- 
ble of carry ing several hundred pounds 
and can remain aloff scsetal days. . - . 
5\'c already have designs capable of 
outperforming existing equipment many 



That’s why 

AlL'XNGi Barry mounts 
are used in 
MARTIN’S MATADOR 

Under the cumulative shock of 
.'ockcl-boosted zero-length take-off. 
jet-fighler flight maneuvering, and 
on-target dive that cracks the sound 
barrier, the nation's first operational 
pilotless bomber relies on ALL- 
ANOL Barrymount® isolators to pro- 
tect critical electronic control gear. 



Equally effective in every flight at- 
titude, ALL-ANGL mounts permit 
bulkhead mounting that saves vital 
space in this deadly weapon. And 
their proved performance makes 
Barry mounts Martin's choice for 
the Matador. 

Let us show you how Barry’s new 
ALL-ANGL isolators can lick your 
tough mounting problems. Data sheet 
M-9 gives mechanical and dynamic 
specifications. For specific recom- 
mendations call your nearest Barry 
Sales Representative. 
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EVERY ELECTRONIC ENGINEER 

should read this 

W^stin^house brothure! 

The story of the BALTIMORE DIVISIONS — 

AIR ARM and ELECTRONiCS-ond the role 
of the electronic engineer. 



INTERESTING, CREATIVE WORK 

... in modern, expanding facilities. Here 
engineers associate with recognized 
leaders in the electronics industry, en- 
joy top income and excellent advance- 
ment opportunity. 



ADVANCED EDUCATION 
AT COMPANY EXPENSE 

At the Johns Hopkins University or 
the University of Maryland. 


MAIL THE COUPON TODAY! 


IDEAL GEOGRAPHIC LOCATION 

In the beautiful Chesapeake Bay 
country. - .38 miles from the Nation’s 
Capital, 198 from New York and 99 
from Philadelphia. 


Technical Director, Dept, i 
Westinehouee Electric Cort 
2619 WiUten ‘ 


Baltimore 3. Maryland 


ly of your brochure . . . "Gate- 


Westinghouse Elec 
2519 WUken 
Baltimore 


c Corporation 



mirkc-r is located, straight in to Runwav 
;sR. exactly follows the localiaci beam. At 
our .altitude of 1.000 feet, with a slight 
descent we would intercept the glide path 
somewhere in the vicinity of Coyote Point- 
U'c. of course, were not making an instru- 
ment landing system approach as visual 
flight rules conditions were present. But 
it was apparent that we would be directly in 
the Bight path of the F-86 at the same time 
of his simulated approach. 

After landing, I . . . observed tlic F-86 
making several more simulated approaches 
with low passes over the field, turning on 
his afterburner for the pull up. I have also 
noticed F-86's m.xking simolated approaches 
at the Oakland Airport. 

I am not familiar with the program of the 
Air Force to install instrument landing sys- 


tem facilities on fighter strips, but It gave 
me a gratifying sense of security to know 
that our fighter pilots devote considerable 
training time to obtain a high degree of effi- 
ciency in tlic use of the instrument landing 
system. This feeling was more pronounced 
on the ground than in the air because as we 
approached to land, sve felt ourselves very 
much in the position often referred to "as 
.in accident looking for a place to happen". 
1'his feeling is understandable. I ain sure, as 
wc were following the localiacr path inbound 
and as we approached the intersection of 
the glide path at approxirrutely the same 
time as the F-86, we were afraid that the 
F-86 pilot would not observe our slow mov- 
ing aircraft below, especially with the mov- 
ing traffic on the adjacent Bayshorc 
Highway. . . 


To anyone versed in instrument approach 
procedure, it will be obvious that the F-S6 
pilot, in order to receive any value from his 
training approach, would nave to carefully 
monitor his several Right instruments essen- 
tial to au instrument landing system 
approach. He certainly would have little or 
iiu time to observe other airport traffic. In 
view of his approach speed, the distance be- 
tween the F-S6 and another aircraft would 
be rapidly closed between the brief glances 
possibly permitted. 

Kurthcrmorc, the F-86 in ail approach 
pattern appears to have a nose high position, 
which would preclude him from seeing an 
aircraft IkIow and directly in his Bight path. 
If the instrument landing system approach 
was made with the aid of an approach coup- 
ler, the pilot might have a little more time 
for the observation of other liafiic: however, 
the need for training with an approach 
coupler would be correspondingly less. 

1 do not know what an instrument land- 
ing system installation costs, hut it would 
.seem worthwhile to evaluate the cost of such 
cijuipment which could be installed in some 
outlying area without a runway, if necessary, 
for practice approaches, in relation to the 
ersst of an airplane and the lives which may 
be the payment for the use of heavily con- 
gested terminals fur use as a Bghtcr low- 
approach practice area. 

G. W. Toarpirixs, 

President Overseas National ,\irways 
Oakland International .Airport, Calif. 

NATA and Industry 

I have noted several cries of pain in your 
letter columns from Rcnlltlc^t-^^'c^ac^, Inc, 
regarding certain industry practices. 

[ am afraid I can’t ssmpathize with Mr. 
Rcmmcrt, for, as long as people in his capac- 
ity continue to disregard industry organiz.i- 
tion and Washington representation, I am 
certain that his voice will be but a cry in 
the wilderness despite the size and character 
of his operation. 1 further point out NATA 
is organized 10 represent the operator and 

facets of such activities. Of special interest 
is the N.hT-\ loimalion of the National 
-\viaHon Maintenance Council, which group 
has endeavored to obtain top specialists on 
its H-man National Board. The council 
was established in view of an existing need 
for .1 strong maintenance group to deal 
cffcctrvelv with agencies of government and 
with the military on rules, tegiilatioiis. 
establishment of industry and technical 
standards to improve and expand relations 
with the services on contract maintenance. 

Remmert-Wemer, Inc. was incidentally, 
asked to participate on this council but 
refused. .Apparently there arc many op- 
erators both large and small who have 
still not learned the fundamental lesson 
that only through strong industry organiza- 
tion and representation at top level where 
it can count an effective work result to 
develop helpful policies and rcBect industry 
needs, as well as counter harmful proposals. 
So again, in view of the record, 1 cannot feel 
very sympathetic towards cries from various 
individuals until they have at least tiled 
to help make au oiganizcd effort successful. 
Charlks P.sRXEa, Executive Director 
National Aviation Trades Association 
Washington 6, D. C. 



tvith arc’s NEfF CD-I Course Director 


Now there’s no need to sweat out 
ILS approaches or light to maintain 
OMNI iracks! ARC'S nesv Course 
Director automatically directs the 
pilot to (he correct headings required 
for effectively intercepting and mak- 
ing good a desired track, Heart of 
the system, the Compass Slaved Di- 
rectional Gyro, gives eonsianily cor- 
rected directional information. Sys- 
tem is accurate to one degree. 

Computer portion of the system 

Dependoblc Airborne Si 


combines directional and (rack in- 
formation obtained from the Local- 
izer/OMNl Receiver and makes 
computations to provide the pilot 
with correct heading to intercept 
and/or make good a desired track, 
compensates for cross-wind. It re- 
lieves the pilot of 90% of his mental 
effort, prevents missed ILS ap- 
proaches, saves time, effort and fuel, 
assures greater safety. Ask your 
dealer for complete information. 
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Brings A Unique^ 

Long~Needed Publishing Service 
to the Aviation industry 

November 28, 1958, an all-imporlant, needed publishing 
service will be available to the aviation industry . . . 
AVIATION WEEK'S Annual BUYERS' GUIDE, The 
dramatic development of aviation into today's multi-billion 
dollar giant— reaching into all phases of manufacturing- 
demanding a constant flow of products and materials from 
tens of thousands of separate suppliers-has made a com- 
prehensive, complete source book of suppliers and manu- 
facturers a must for all segments of the Industry. 
AVIATION WEEK'S BUYERS' GUIDE answers this in- 
telligence need with an information service of year-'round 
usefulness, placed directly into the hands of some *57,000 
key aviation engineers, management men, design and pur- 
cnasing personnel-men who make up aviation's real buy- 
ing influences ... in the industry itself, in the Air Force, 
and throughout the Government. 

The latest developments in military procurement will be 
covered in a speciai report. Included in the detailed infor- 
madon to be presented will be; Air Materiel Command- 
Air Research and Development Command buying prac- 
tices, personnel listlngs-by name, procurement centers, etc.; 
All-inclusive listings of manufacturers of aeronautical and 
allied products, sectionalized for maximum utility under 
six major headings: Aircraft, Missiles, Avionics, Supporting 
Croups, Nuclear Power Systems, Airlines and Airports. 
Indexing Is set up to provide quick, easily referred-lo lo- 
cators for ail products. In addition, advertisements and 
product listings will be keyed to each other for ready refer- 




MISSILES; 

lirfiame and components 
Iquipmonl, including gtound-hcndling. 
foocrplont 


ence. AVIATION WEEK'S BUYERS' GUIDE also will 
carry Trade Name and Distributor listings— making ibis 
publication the most complete single source of buying in- 
formation available to the aviation industry today. 

Every AVIATION WEEK subscriber will receive the 
BUYERS' GUIDE. Thai's a market of some *57,000 key 
aviation people . . . plus substantial bonus circulation 
through the sale of extra copies of the BUYERS' GUIDE 
to aviation companies and government agencies (Price for 
additional copies is $3,00 each). AVIATION WEEK'S 
BUYERS’ GUIDE will be read, referred to, and depended 
upon constantly wherever aviation business is transacted. 






Be sure your complete line of products and services is 
listed in this basic book of buying information. Special 
discounts are offered for mullipage and catalog-type ad- 
vertisements. Your AVIATION WEEK representative will 
gladly help you plan your advertising to make the most 



AIRLINES AND AIRPORTS: 

Scheduled corners, Non scheduled 
(Olliers, Cargo corrieis. 

Cioufld equipment, lighting 



AVIONICS: (ommuiiltolltmi systems ( equipment. Rodor-fire con- 

sytlams t equipment, Cempeneals end devkes. Test oquipnwni, Cum- 
pulirs 1 dote processing equipment 


economical and rcsultful use of the GUIDE, Call him 
today. 

'Average net paid circulation. 51,893 (June, 1955 ABC 
Statement). Paid circulation of current weekly issues more 
than S3.0CK). Current weekly print order exceeds 57,000. 
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some people think 
fuses ore cheaper 
than circuit breakers 


+ 




. . . some people don’t 

At first glance fuses do look cheaper . . . but that’s not 
the way many companies arc figuring these days. 

Compony Xlookcd at total cost. Adding the cost 
of the fuse, fuse holder, power switch and pilot light plus 
wiring, space and labor cost, they found the one Heine- 
mann circuit breaker performing all these functions had 
the cost advantage. 

Company Y which formerly used fuses in their 
equipment had excessive service costs. Users often re- 
placed blown fuses with the wrong rating, and the com- 
pany couldn't take a "buyer beware” attitude with its 
customers. Heinemann circuit breakers ended this 
problem. 

Company Z needed maximum protection with 
minimum outage time. They needed precise fractional 
ratings to protect sensitive components as well as special 
time delay characteristics allowing flash inrush. They 
also had to have immediate restoration of service follow- 
ing a fault . . . time was money for their customers. All 
these qualifications were fulfilled by Heinemann hy- 
draulic-magnetic circuit breakers. 

Make a re-appraisal yourself. Heinemann circuit break- 
ers may provide you with better protection at a total cost 
close to fuses. Moreover, by combining functions in a 
circuit breaker, you may have a cost advantage. 

Send for the Cmcurr Breaker Engineering Guide, 
Bulletin 201. 



HEINEMANN 


ELECTRIC COMPANY 





AVION ICS 



New Handliook to Guide Design 
Of Airlines’ Avionics Equipment 



Ihc Arinc Report No. offers spe- 
cific data on design practicc.s and con- 
stniction methods, alwa\-s with an eye 
to rcliahilitv, a subject on which the air- 
lines have become expert through years 
of dealing svith the problem on a doliars- 
and-ceiits basis. 

i'or example, the Arinc report rcconi- 

• Use tcniovahlc snb-assemblies widely 
but avoid scaled and potted components 
groups which mu.st be discarded when a 
single component fails. 

■ Design conservatireh cnongli, with 
adequate cooling, so blowers arc not 
requited in the equipment. 


• Avoid jtrinted coin])oncnts and scaled 
relays. 

conductors so that the' don't become 
mainteiiance headathes in the process 
of discovering their shortcomings. 

• Avoid suhniiniatnre and soldercd-in 
electron tubes. Tlic net sas'ing in space 
is small, and the subininiahirc tube 
lacks the miniature tube's long pedi- 
gree of experience. 

If some of tliese reeominendiitions 
differ sharply from military avionics de- 
sign practices, the airlines believe there 

Airlines vs. Military 

Tile commercial carrier must plicc 
top priority on long-term, tronblc-free 
operation. Although the military obs’i- 
ously want this too, they must pioneer 
tlie newest techniques and inno'ations 
to keep abreast of an enemy svith fast- 
ri.sing capability. 

Extreme miniaturization is a must for 
jam-packed military aircraft, whereas 
the airlines feel they must wait until 
.siicli des'clopmcnts meet their reliability 

report offers guidance to the de- 
signer. just as military general specifica- 
tions arc set up to do. The difference in 
approach, hosvcscr. is immediately evi- 
dent in the content and style of the 
Arinc handbook. 

There are no arbitrary requirements— 
not a single “shall” or “must." Each 


desired practice is explained in tcmi.s of 
(he need and the probable effect on 
cqui]>ment performance. Tlie report is 
not intended to be a policeman for the 
designer. Responsibility for good design 
still rests with the designer because 
compliance with an generalized set of 
rules docs not necessarily produce re- 
liability. 

'l ire .Arinc report urges caution in tlic 
u.sc of radical innovations, but does not 
restrict lire designer if he can prove a 
new technique i.s sound and tciiable. 

For Guidance Only 

Tire Arinc report emphasizes liiat 
it is intended solely as a guide because, 
in the hist analysis, the airlines arc sold 
on the basis of the best mousetrap at tlic 
best price (both initial cost and mainte- 
nance expense over tlic equipment's 
lifetimeh 

Howcicr. the .Arinc report docs give 
the ai ionics designer data on the airline 
environment in wilieh the equipment 
will be used, and general airline vic"S 
on testing and maintenance practices. 

It u^es avionics nianufacturers to 
provide equipment interchangeability 
voluntarily. In this way, an airline can 
buy equipment from company "A” for 
one group of aircraft, and fit another 
late procurement of similar aircraft with 
equipment from manufacturer "B” 
without changing aircraft wiring or in- 
stallation provisions. 

Eurthermore. the avionics manufac- 
turer who loses the first sale still has 
the opporlnnih' to sell the airline in the 
next round, if his equipment is inter- 
changeable. 

Because the expected service life of 
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NOSE 

GEAR 

SWITCH 


dependable because it’s 

by ELECTRO-SNAP 


Is the nose gear down and locked? 

There can be no guesswork here — 
and there isn't with this Electro- 
Snap Hermetically ■ Sealed Limit 
Switch to give the answer. It’s al. 
ways on the job— regardless of the 
environment! Sudden changes of 
temperature or pressure have no 
effect on the switch's operation be- 
cause both electrical and mechanical 
components are sealed in a dry, inert 
gas, Temperature cycling can’t cause 
condensation inside the case; the 


ELECTRO-SNAP 

The Leading Line of Hermetically-Sealed 
Aircraft Switches for Every Applicalioi 


switch can’t freeze because all mois- 
ture is sealed out. Hermetic sealing 
also proceCTs against oil saturation, 
dirt tampering, mis-adjustment and 
extreme temperatures ( — 100° F. to 
+ 250° F.). The switch even resists 
jamming due to ice formation on the 
outside case. 

This is one of the many hermetically- 
sealed limit switches made by 
Electto-Snap for aircraft use. For 
complete details, see our catalog in 
Sweet’s and send us a description of 
your requirements. 


ovw - flialbllItT In 
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airline equipment usually is much 
longer than tliat of the militan- avionics, 


the long-term economics of servicing 
and maintenance. Printed circuit boards 
or potted assemblies may be an expen- 
si\c luxury if the entire unit must be 
destroyed in order to replace a two-cent 

Altlioueli printed wiring has many at- 
tractive advantages, techniques must be 
devised to permit the speedy rcpl.acc- 
ment of individual components without 
destroying the integrity of the printed 

On flic otlicr hand, the airlines en- 
courage the use of removable snb-assem- 
blics, such as IF amplifiers, resonant 
casitics and the more conventional 
forms of modular construction. Em- 
phasis always is on ready accessibility 
and case of trouble-shooting and sersic- 
ing. 

Designers arc encouraged to preside 
facilities for ptrfonning in-diassis test- 
ing in order to isolate the fault to a 
parficiiiar tube or module without hav- 
ing to remove and test these compo- 
nents. Arinc also recommends ifiat 
designers prosidc means for checking 
os’crall equipment performance for de- 
terioration so that potential failures can 
be spotted in ads’ance. 

Airliner Environment 

Although equipment is desired with 
provisions for utilizing external cooling 
systems in future aircraft, it must op- 
erate satisfactorily witlumt externa! 
cooling. The cooling pros isions should 
he used mcrch to give e\en more re- 
liable long-term senia- and longer 
periods Isctwcen oscthaul. Tlics- should 
never be required to kcc]s the equip- 
ment from burning up. 

.\ithoii|b airline equipment tc.sts are 
conducted mcr ambient tcmpciafiuc 
limits of -40C to 55C, the equipment 
normally is located in passenBcr or acw- 
nccupicd areas. Thus, the lower tern- 
])craturc is largely academic, svhereas 
on occasion the upper temperature limit 
mav teach 70C. 

Studies of avionics equipment in 
actual airline sers icc indie.ite that shock 
and s'ihrafion arc not significant f.ictors 
in the failure of equipinont or electron 
tubes. Rather, airline experience indi- 
cates that equipment gets its roughest 
treatment while being transprrrted and 
liandicd on the ground. 

Most airline avionics equipment is 
located in the aircraft radio rack or 
other pressurized areas. For this rea- 
son. pressurization of individual equip- 
ments is not required for present nr 
now-contemplated aircraft. The equip- 
ment sliould be capable of operation 
ssitliout damage at altitudes higher 
than 20.000 feet for short periods in 


event of loss of cabin pressurization. If 
quired to meet this condition, indi- 
vidual sub-assemblies niay be sealed in 

Available Power 

T lie report describes flic kinds and 
quantities of power available in niiidcrn 
aircraft, and the way in which snltagc 
variations occur in scrviec- 

Asionics engineers are urged to de- 
sign their equipment to use sarialsle- 
frequenev (500 to 1,000 qjs) loosely 
regulated (plus lOff ) a.c. poiver when- 
c\ cr possible, to deduce demands upon 
closely-regulated (both frequency and 
s'oltagc) -too cps sources. This close 


regulation increases the weight and cost 
of tlic.se po»er sources. 

.Althougli tlic airlines generally accept 
the airframe manufacturer's preference 
for a.c. as the primary power source, 
many operators base only limited a.c. 
available in present aircraft. Equip- 
ment should be designed to operate 
from scsetal different power source 
arrangements if possible to make it 
uiiiversany applicable to a satiety of air- 
craft types. 

,\ fesv of the many otlicr pointers 
suggested in tlic .Arinc rcpirt include: 
• .Add an extra tube stage or me a 
component ss’itli a higlicr-than-abso- 
lutels-neccssary rating in order to avoid 
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squeezing every ounce of performance 
out (if components. Operating airlines 
cannot afford to depend upon main- 
taining critically-high stage gains over 
the long period between (jvcrhauls in 
the face of the Urge supply voltage 
variations encounter^ in actual sers’- 

• Lack of iiiil-spcc approval need not 
preicnt the use of new components and 
techniques if the designer has coinpre- 
liciisive data to prove they are superior 
to their mil-spec couoterparts. Other- 
tt'ise, the airlines encourage the use of 
mil-spec devices. 

• Avoid wrapping component lead 
around a terminal board oi tube socket 


terminal just to provide mechanical sup- 

With a good soldered connec- 
tion, this is not necessary and may re- 
sult in spoiling tire terminal board or 
tube socket when it becomes neces- 
sary to replace the component. 

Avietiiea and Competition 

The fact that airline avionics equip- 
ment almost always is desetoped on the 
manufacturer's initiative, and at his 
own expense, provides the best incen- 
tive for him to detcmiine airline needs 
and to specifically build to these tequirc- 

Thc relationship between the equip- 



ment maker and the people who buy 
and use the equipment is frequently 
much more intimate than in military 
avionics procurements. This enables 
the equipment designer to get a real 
understanding of the airline's cejuip- 
roent problems. 

'I'he report emphasizes that a manu- 
facturer's success depends not only on 
getting the first sale. Because each air- 
line performs its maintenance at one 
or two central bases, field performance 
data feeds back quickly to airline engi- 
neers who buy avionics equipment. If 
the equipment proves to be a "lemon." 
word spreads quickly through the air- 
line industry. 

Copies of Report No. -103 may be 
obtained from .Aeronautical Radio, Inc., 
Airlines Flectronic Engineering Com- 
mittee. 1523 "L” St. N. W., Washing- 
ton. D. C. 

Navy lo Test TV 
As Airport Monitor 

Closed circuit TV for controlling air- 
craft landings and takeoffs, and for 
monitoring runway movements, will 
undergo trial evaluation soon at Ala- 
meda Naval .Air Station near Oakland, 
Calif. 

Three IV cameras, located along 
Runway 25R and connected by co-axial 
cable to viewing scicens in the control 
tower half a mile away, will enable tower 
operators to view aircraft along the tun- 
way, including individual aircraft iden- 
tification inatTiings. I'hc cameras also 
will give tower operators a view of 
vehicle traffic on an access road neat 
the flight strip. 

The need for improved tower vision 
was brought about by (extension of the 
runway strips and the higher-speed aii- 
craft now based at Alameda, The closed- 
circuit TV' installation will cost around 
550,000, about one-tenth the estimated 
cost of moving the control tower or in- 
creasing its height to give operators bet- 
ter runway vision. 

Cameras will be waterproofed and 
equipped with electric wipers. 

Main Reference Code 
For Tacan Is East 

The main reference code, which is 
used by airborne Tacan receivers to 
establish the airplane's bearing to the 
station, is transmitted at the instant 
that the cardioid pattern sweeps pa.st 
magnetic East, not magnetic North, as 
reported in the September 26 issue, 
p. 63. (Magnetic North is used as ref- 
erence in present VORs.) Stated an- 
other way, the main reference code is 
transmitted at the instant that the inner 
parasitic element points toward mag- 
netic VV'est. 
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PRESSURE OPERATED 
to solve simultaneous 


COMPUTERS 

equations 


Compared to Servos, Grcenleaf Pressure Operated Com- 
puters realize savings of up to 90% in size and weiglit. 
They are developed, designed and mamifartured to latest 
military specifications. 

For further information and tecimical data, write, wire 
or 'phone Greeiilcaf today. 
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Bvtsiness-JBovcnd... Pleasure-Bent, 
They ^ejpenci on Eastern 


Every year, many millions of passengers place their confidence in the powerful 
engines of Eastern’s Great Silver Fleet. Whether business-bound or pleasure-bent 
these people in a hurry know they can depend on Eastern’s reputation for reliability. And 
Eastern knows they can depend on Sinclair Aircraft Oil for dependable lubrication. 

More than 153,000,000 miles have been logged by Eastern engines— protected by Sinclair oil. 


...as Eastern dejpends on Sinclair! 


It is not surprising then, that 45% of the aircraft oils used by major scheduled 
airlines in the U. S. is supplied by Sinclair. There is no better proof of dependability. 

SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Filth Avenue, New York 20.N.Y. 
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give/you the Finest Investment Castings 



Components & Devices 

• Alternator (400 cps) for miisilc and 
aircraft use, is designed to nitlistand 
extreme environmental requirements for 
short duration. Unit is a three-phase. 
11? V.. wTc-conncctcd generator, with 
pennanent magnet field, and tan be 



rated as high as 2,000 s?i. at unity power 
factor. Mtenrator weighs 1 5 lb., a figure 
which cair be cut by substituting an 
AND 20001 mounting pad for the 
AND 10261 pad. General Eleetrre Co- 
Spcciaih' Component Motor Dept,, Ft. 
Wayne.Ind. 

• Thermal time delay, thermal type, 
Series H, available with delay intervals 
of ih to 5 see., has rapid recovers' rate 
to permit recycling after only a few 
seconds. Units arc available in stand- 
.ird operating r’oltages from 6.5 to 28 
V., either d.c. or a.c. (any fr^uency). 
Time delay relay measures j in. dia. x 
2i! in- comes in flanged or 7-pin minia- 
ture plug-in form, and weighs I oz. 
Contacts are SPST, either normally 
open or closed, rated 5 amps at 115 
v.a.c. Relays are compensated for am- 
bient temperatures of — 70C to lOOC. 
G-V Controls Inc., 28 Hollywood 
Plaza. East Orange. N. J. 

• Sub-miniature gauged precision po- 
tentiometers. measuring only i in. 
dia., are now available with six or mote 
wire wmuid pots. Unit is available in 
resistances ot 200 to 100,000 ohms. 



Stanard linearity is 0.5%. Ace Elec- 
tronics Associates, 125 Rogers Avc- 
Somerville 4-f, Mass. 
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History’s first inaii-iiiatle satellite is scheduled for 
Hight by mid-1957. Much of its success will depetid 
upon almost unbelievablv accurate mechanical 
power transmission equipment, such as the intricate 
mechanism shown here whieli Western Gear de- 
signed and manufactured for classified missile and 
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Poor Runway Markings Misled 
Pilot in Viscount Takeoff Crash 


operations in the central area caused it to C. Nanatue, 

s 1“ f t '■ 


OURNS 


PRECISION 

POTENTIOMETER 

INSTRUMENTS 



for AIRCRAFT attd 
GENERAL INDUSTRY 

PRECISION eNOINllKCD 
FOR OlPCNDABLt 
PERFORMANCE 





NEW 

PRODUCTS 






ACTUATOR CONTROllER HEATER 






® Rrgii/trtJ TfiJt 



THE CONNECTICUT HARD RUBBER COMPANY 

407 EAST STREET • NEW HAVEN CONNECTICUT 
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'riic airport u one of the largnt and 
biiTicat in the world and in eoiiToqiienc'e 
there is perhaps Ireth a freater likelihood 

than at most otlier airports and also a con- 
ncquciitially greater need for cleat directions 
to enable hint to find hia star. Moreover, 
the size of the ai^ort may make methods 
used at smaller airports itupplicahle. .\ 
further consideration is that London .Sirpnrt 
has been met since the war in the course 
of development which has not yet been 
completed. 

In consequence, there was on the 16th 
lanuars', IQsS, a lack of nniformity' about 
marks and direction signs, etc,, sshich was 
to some extent incvihibic in view of tlie 
rapid dcselopiiicnt of tbe Airport. 

The description of flic layout, markings 
and lighting set out below 'is of necessity 
soinessmat complicated; this is. however, 
a reflection of the factual situation 
It the airport at the time. I 
o consider to uh.it extent this 
complexity and lack of nnilonnit) can be 
.said to have cau.sed nr have contributed to 
the accident .ind vslicthcr and to sshat extent 
It is dcsirablv'lhat changes should he made 
lor tho future. 

I.undon .\irporr ssas originallv built for 

it was not until the end of the war that it 
uas decided ta adapt tlie aerodrome for use 
as the main civil airport for London. At 
the time when the airport ssas taken over 
for civil aviation there were three rumsuys 
either completed or in the course of com> 
pletion forming a triangle with it.s lusc run- 
ning ill an cast and ss'cst direction parallel to 
and just south of the Bath mad. 
f the 




rtiqwrt it ss'as decided (al to snperimp rs. 
upon the original triangle of tiinssavs .1 
.second triangle which would e 


angle and Ibl tr 




ater length for 
me rnnssass. 1 no larrer was done Iw an 
extension of the runway forming the base 
of tbe original triangle and one of the 
runways fonning one of its sides and by 
building for the third side a ne-w runway 
considcRiblv further to the svest running 
from north-west to south-east and parallel 
to the third rnmvay constituting the original 
triangle. 

'Completion of tliis new runway and the 
prolongatinn of the two remainiitg niiissays 
comtitiiting tlie original triangle made it 
unnecessary any longer tit use tlie original 
norlh-svest/sontli-cast runway. Moreover de- 
selopment work upon the central area of 
the airport insxilvrf the ohstniction and 
hnilding upon part of the old mnsvay. It 
accordinglv ceased to be used ns a munay 
on the 2Sth )unc. 10-19. 

On the otlier hand, the building and 
development work only took place on tlie 
centre portion of the old tuiiivay and tliose 
ptts of it to the nortli-wcst an3 south-east 
of such work were of the same width and 
imuposition as runways in use at the .Airport 
and also ran in the same direction as the 
new mnway constructed fiirtlicr to the west- 
"nrii disused runway is what I have called 
when the 


N'iscount attempted to takeoff io a soutli- 
castcrl^ircction from near its noitb-westeni 
end, Yhe general layout of the runways and 
taxi-svays or the Airport and of the strip as 
they were at the tinic of the accident is 
best appreciated by the aerial photograph, 
a copy of which is attached to this report 
as .Appendix I, 

6- ITie six ninwaj's in existence at the 
airport at the time "of the accident were 
known and referred to in two different wavs. 
One metliud of distinction was to number 
the runways from 1 to 7 omitting number 
A. whicli liad been tlie number ol the strip 
at tbe time when it was in use at a runway. 

•Another method, whicli is more generally 
used and particularly for the purpose of 
giving instructions to pilots citiicr landing 


or preparing to takeoff, is designed to dis- 
tinguish the direction of the particular run- 
way to which reference is being made. 
Under tin's nomcnciature runways arc 
numbered bv a two-hgure number which 
repteseiiLs the first two fimnes of the mag- 
netic compass heading of tnc nmway. Tims 
a runway which rims due east and west 
magnetic, runs in a compass direction of 
Z70* or OO* and such a runway under this 
system would be called, if one were pro- 
ceeding from east to west. Runway 27 and. 
if proceeding in the opposite direction. 
Rimwav 00. 

Since at London Airport there arc two 
iimways in each of the three directions, 
they have to he distinguished from one 
anotlicr; this is done by calling them Right 



If it’s an Aviation Lamp, General Electric makes it 


New G-E "Stained-Red” 
instrument iamps have 
scratch-proof color 
in the glass! 


NO WHITE LIGHT CAN ESCAPE TO IMPAIB PILOT'S 
DARK-ADAPTATION! NO FfLTEP NEEDED/ 

General Electric announces a major improvement in red 
instrumenc [amps for aircraft. The two new lamps shown 
above have a permanent red stain /» tbe glass which will 
not fade, pee!, chip or seraceh. Never before has ir been 
possible CO produce a durable red in such tiny bulb sizes. 

No filters are needed with General Electric ''Stained- 
Red" lamps— a saving in weight and space. A special 
General Electric glass formula gives the deep red color 
required to meiniain dark adapeation of pilots. 

For more information on General Efeccric "Stained- 
Red" instrument [amps, write General Electric, Minia- 
ture Lamp Department. Nela Park, Cleveland, Ohio. 


010 

LAMP 


LAMP 



Busb Iambi utrescralcbed dar- 
iHgiiislallalm. Old lamp fUs) 
lets whin tight escape. G-E 
"Sraiutd-Red" lamp doesn't. 


Tigress /s Our Most Important ^duef^ 


GENERAL 



ELECTRIC 
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nr Lcfr as set'll ftuiii an apprititUinc airtull 
'I lie fiillms'iiig table demniivtmtes tlic tuii 
sysiciiis Ilf nimibcrini at Ijiiidoii Airport 
which f has'c described above. 



Runsiay N’o. t anil We^t 28R/1HI. 

llunwHy .Vo. : Xorlh-enal ll.tll/sai. 


Runway .Vo. I Xiirlli.ivasl tIouUi- aSR/lttt. 


IjI Kiina.ii' dcsigiintiim inaibs. also 
ealltd QHM marls. \t the time of the 
aceiclent these marls, consisting cmls of the 
tiiinpass heading design.stion (if the runsvay 
in large letters, ncte painted at the hegiiming 
of Himssass lOI. an3 10R'28L. 

|bl Rniissas threshold iiiaikings. also 
Inosin as thresliold strips. 'I'hese markings, 
consisting of a mimix'r of parallel svhilc 
lints mo It Inng. ssere mils painted at the 
beginning or thresholds of rnimays lOR and 


Runway Xo. 5 ICiikI anil West S8X-/10R 
UimsvayXo.fi Xorrh.sveat .'south- 3.11-/12(1 

\ small plan of London Airpurt thosving 
Ixitli systems of miiiibcring as isell as other 
details lo sshich I refer below is attached 
to this report as Appendk 3. 

7. The length of the runways at l.nrrdon 
.Import is III the region of T.OOfl ft. and thus 
affords s'ety ample mom for the laltfiff and 
landing of N'iseounl aircraft. Mach of the 
mnnays is 30(1 ft. wide (save Inn which 
are 250 ft.l and is consttneted of square 
concrete slabs. Tlic lasi-wajs are similarly 
constnicted nf concrete slabs but arc onis 
125 ft. wide. So far as dimensions and 
eonsimetien go, the strip eorresponded to 

Mas. like Rnnss-ay 15R. 300 feet wide. 

8. \*arious methods are cinpIuYed at f.on' 
don .\irport for distinguishing the runways 
and assisting piliits in finding their svay 
alroirt the airport. There are in addition 
certain objects and signs at the airport not 
intended for the purpose of gising direvlions 
bill sshich, ncs'etllicicss. could in certain 
circumstances be used to assist in identifying 
one's position. 

1 will deal with these matters nnder the 
headings of (i) marls on the ground, (ii) 
notice boards and sign posts. Oil) lights, 
(ivl other objects of mdcntihcation. 

9. Marks on the gtmind. There were at 
the material time no painted marks of any 
kind upon either the strip or any of the 
tavi-ss-ays. On the other hand there sins a 
varietv of marks painted npon some of the 
rinm-ays as follows; 


broken centre line of while' paint appeared 
onlv on the t«o Rast/West rniissavs namely 
28R/1IIL and 2SL/10RW. 

(d) White ctoMCS. .\t Ihc time of 
the aesidvnt there «tK' no white crosses 
painted on the snrfatv of any of the tinisvass 
or tavj.sv.iss or npon the strip. while 
cross had Isecii painted npon the strip just 
south of its niteiseetion svitli llnmsay 
28R'10L ss'hcn the original runway ss'as 
closed on the 2S|h lime 19-19, but it had 
subsequently suirn out as ,i result of con- 
traetrifs' vehiiles using the strip ami it bad 
noser been re-painted. The white cross 
had consisted of arms not less than 2(1 ft. 
long .ind 3 ft. in width. 

10, Notice boards and sign |msts. 

(a) llaslight route indiealnts. These 
consisted of hoards at the side of rnmiays 
or taxi'Wavs containing arms indicating s'ari* 
oils directions open to a pilot passing the 
heard, viniewhat similar lo the hoards which 
appear on the roads shortly before a junction 
as an indieation lo motorists. The appro- 
priate ami on the daylight indicator board 
is intended to Ire illuminated so as lo indicate 
to the pilot the direetion that he is to 

These das light route indieator hoards are 
popular with pilots and readily nndtrslmid 
by them, hut at the time of the aecident the 
completion of the erection of these boards 
and their electrical equipment ss-as far from 
complete and nrinc was available to .show 
those in the I'iscnunt the right May to take 
on tire morning of the accident. 

(b) Position indie-atnr or block mini- 
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for varied applications 


tions. To mention a few — helicopter fuel system 
drain cock, hydraulic control v^ve for machine 
tool operation, shut-off valve for instrument air 
line, control valve for an industrial test stand. 

Kohler Plug Valves have a forged aluminum 
body into which a stainless steel plug U pre- 
cision lapped. Plug Valves are furnished with 
two, three or four ports with or without mount- 
ing flanges. Also available with two or three 
way drilled plugs. 

Consult us on your next precision control re- 
quirements. Specific information will be fur- 
nished to help solve your individual design or 
production problem. 


Kohler Co., Kohler, Wisconsin. Established 1873 
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**neat-as-a-pin” answer 

to BOEING 8-47 service problems! 

Slondordiiotion on PIP pins throughout the 1000-plus fleet of 
Boeing B-47's accomplishes quick-change servicing of essenliol 
electronic, phetogrophic, landing gear, armamenf and safety 
equipment on board. Use of PiP double-acting, quick-release, 
positive-locking pins in a wide variety of sites reduces equipment 
inslollolien and removal time . . . helps keep our jet fleet always 
on file raadyt 




Aisembllct requiring disccnnecling and rejoining ore 
right for PIP pinil They pro<r(de qukh releoec 
and pMlIiee lelf-locking lofery in a single unit 
in flpplKoiiens, No eeUer pins, 
nuts, bolls or other seporere reloinlng 
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b« boaids. The whole of Ihe operalional 
part of London Airport including laxi-ways 
as well ax runwavx has been divided up into 
blocks, each of which has been given o 
number. Small boards at the side of the 
ninwav and taxi*uavs indicate the boundary 
between one block and the other by showing 
on their face the numbers of the two blocks 
in question. The division into blocks is 
clearh shown in Appendix 2 (see page 74). 

'Ihe block nurnhet boards are relatively 
small, the numbers thcrenn being slightly 
larger than the route numbers on a London 
omnibus. The system of dividing the opera- 
tional part of the airport into numbered 
blocks and the use of block number boards 
is apparently peculiar to London airport and 
is an extreineiy useful way of readily identi- 
fying a particular portion of the surface of 
tne Airport. 

(c) QDM Boards. These are large 
boards at the side of a runway indicating that 
one is shortly approaching another runway 
by showing in btK figures the compass 
heading number of the new runway. .\t the 
time of the accident these existed in every 
case at the side of each runway shortly be- 
fore the intersection or I'nnction with an- 
other, except in the case of the function 
of Runways 28R and 15L. 

(d) Run-up boards. These arc notice 
boards at the side of runways shortly before 
an intersection or function ss-ith another 
runway indicating bv words such as '‘Run-up 
for 1 5R" in large lettera and figures that the 
position has been reached at which aircraft 
about to use the runway ahead should stop 
for ihe purpose of running-up their engines. 

•At the time of the accident run-up boards 
bearing dear and consistent words and 
(igutes were in position in all appropriate 
places at the Airport, except at the junction 
of Runnay 28R with 15L where an old 
ruii-iip hoard bearing the phrase "Run-up 1" 
«as in existence. In some cases, hoss-ever, 
there were run-up Isoards on both sides of 
the tuiisvay and in some cases only on one 

11. Mgliting system. 

For the purposes of this report it is only 
nvcvssaiy to deal ssith three different cate- 
gories of lighting, 

(a) Taxi-way lights- These are omni- 
directional lights let into the surface of the 
concrete and were present both in the run- 
ways and the strip. Their purpose is to 
guide aircraft to or from a particular posi- 
tion on the airport. The lights are 80 ft. 
apart on straight stretches and more closely 
together at the curves. So fa: as the tim- 
svays are concerned these lights are not 
placed at the centre of the runway but arc 
closer to that side which is nearer to the 
central area. The lights ate so placed that 
if an aircraft straddles them it will be able 
to proceed in safety. 

(b) Stop bat lights. l*hc division 
between each of the blocks into which the 
operational part of the airpurt is divided is 
capable of being illuminated by red stop 
bars, which are similarly let into the surface 
of the concrete. In the case ef taxi ways 
the red lighting proceeds in an unbroken 
line from one ^e to the other, but in the 
case of runways the red lighting is broken 
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GYROS —i Gyro Platforias, Floated 

Rate Integrating Gyros. Vertical, Free, 
Directional, Kate Gyros and Gyro opera- 
ted Rate Switches— compact, lightweight, 
hetmelically sealed. 



(a*9wA Vi Cial 


SYNCHROS— Transmitters, Cort> 

ool Transfoimets. Resolvers, Repeaters, 
and Diffcreoiials in Bu Ord Sizes 1), II 
and 8. High accuracy and environmencal 



SERVO MOTORS-Hightor. 

que, low inertia Servo Motors, Servo 
Motor-Generators. Inerdal aod Viscous 
damped Servo Motors to Iti” Diam- 



MECHANICAL DEVICES 
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Hermetic Roucy Seals, Airctafe Insrru- 
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Systems 
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tmvaids the teiitre so si not to iuterfen: in 
nnv way with the no>c wheel of aircraft 
landine or taking off, 

■\t the time of the accident the taxi-way 
lighting was fnllv installi'd and capable of 
being nsed as desired. It provided a clear 
indication when switdied on at night and 
also ill day time dining a dark fog. In the 
case of bright simshhie or fog accompanied 
by bright light the green taxi-way lighting 
was not obvious, though it could be seen 
if specially looked for. 

'I'ho installation of red stop bar lighting 
had not been completed at the time of the 
accident and it was onlv in use at night time, 
file system is designed so llinl the green 
taxi-way lights and the ted stop tuts can 
lie used in conjunction, the fomicr indicating 
lo a pilot the wav lie has to go and the kilter 
both pTotcctiiig his route from others and 
.also serving the secondary purpose of keeping 
him on the wav indicated hv the green taxi 

|e| Runway lightx, I luxe are a dou- 
ble row of lights let into the cniierctc of 
the runwavs and shining up ami dowm the 
iiinwav onlv. Their use was and is for the 
as.xislance of pilots taking off .and landing 
in darkness or in coiidiHons of poor visi- 
bility. -\t the time of the accident all 
mnwayx were equipped wilh these lights 
except Runway 15C/53R. There were no 
such lights on the strip. 

12, .\t tile beginning of the runways at 
Ixmdon .Mrport and some 70 sards to one 
vide of their edge is a hard sLinding place 
for what is callw the Runwav Controller's 
caroxan. This caravan Is moved from the 
beginning of one runwav to another in ac- 
cordance with the decision of the .Airport 
authorities from time to time as to which 

!3. In addition to the above, infomiation 
regarding the various runwavs and taxi-ways 
at Lonifim .Airport is published from time 
to time for the use of aircraft operatms and 
their pilots. 

Captain AA’aits and First Officer Barratt 
had available to them in their aircraft a 
publication issued by International Actadio 
l.imitcd /known as "the .Acrad"), which on 
one plan, called the Landing Chart, indi- 
cated the direction and compass heading 
numbers of the runways at 1-ondoii .Airport 
ax well as shosving the strip and the taxi- 
ways. and on another plan, called the Tiallic 
Blocks Plan, showed the system of block 
numbering lo which 1 have previous!; re- 

B. GROUND CONTROL SA'STEM 

H. No aircraft at London .Airport is 
allowed to move along the taxi ways or nm- 
ways unless prior approval has been obtained 
from the appropriate controller. 

For the purposes of this report I can 
limit mvself lo a short description of the 
C'unitol exercised on aircraft on the ground 
by tun controllcrv called the Ground Move- 
ment Controller and the Aerodrome Con- 
trol Officer (.Air). Thej* are assisted by 
infonnation obtained by them from the 
Runway Coiiliollerv at the ranways in use 
at the particular time. 'I'he Crnimd Movc- 
nieiit Controller and the .Aerodrome Con- 
trol Officer (Air) at the time in question 
worked side by side in the old control lower 
to the north of Runway 1 and just south of 
the Bath road: they now work in similar 


proximity in the new control tovs'er. 

'Ibe Croiind Movement Controller (sub- 
scqiicntlv called the "Ground Controller") 
is responsible for the control of taxs'ing air- 
craft and also that of directing aircr.ift and 
all vehicles on the movement area. His 
colleague, who iv geiicrallv known for short 
as the ".Air Controller", has tlic duty of 
controlling the lakeolf and landing of air- 
craft. W hen eondllions are good he liax 
also more extensive duties in rebting to 
landing aircraft, but on the 16th )aiuiarv 
at the lime in qiievlion all landings were 
instriimciil laiidiiigv and the -Air Controller 
was in consequence onlv exmeemed with 
approaching aircraft when lliev had bcconie 
the next to land. 

15. Each of these two controllers is in 
radio-tclcphonic commiinication w'ith air- 


craft, F.ach uses a different radio frequency 
and is not able to listen In lo the frequency 
of his colleague. 

In the case of aircraft proceeding to a 
lakc-oR position it is, in the case of pistoii- 
cngiiied aitemfl, the duty of the Ground 
Controller to direct the aircraft and control 
it during its passage from the parking area 
to the run-up point for the ninway in ques- 
tion. If the approach of the aircraft to 
the run-up point necessitates the crossing 
of a mnwav In use, the Ground Controller 
will not allow the aircraft to cross such 
runwav until lie lias received pemnx'ion 
from the Air Continllcr. 

In case of piston-engined aircraft, the 
Ground Controller will normally hand over 
the aircraft to the Air Dintio’llcr once it 
lias reached the run-up point. It llieii lx> 
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Two on the job make any mission twice 
as easy . . . just as dual ARC Omni insral- 
lations double cffieiency, ease and confi- 
dence in navigation. With dual omni I SD 
equipment, a single pilot can make a fix 
/aster ... he can fly any omni track while 
also cross-checking for posilion. It's eas- 
ier 10 make transition from omni to run- 
way localizers. 

With two pilots, the work can be 
shared for greater case, by using both 
omni instruments simultaneously for dif- 
ferent jobs. 

ARC 15D Omni is compact, light- 
weight, CAA certified, and now employs 
new course indicator which combines 
course selector and cross-pointer meter 
in a single space-saving unit, 

Lighten the load with ARC DUAL 
omni. Specification data sent on request. 
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NEW LOOK inJET VTO Plane Design 


The development of a challenging new concept 
in vertical take-off jet aircraft has been entrusted 
to Ryan by the U. S. Air Force because Ryan 
has succeeded in solving many of the air age’s 
most difficult jobs, and has conceived and pio- 
neered a basic design that is ingenious and 
promising. Already Ryan has put in six years of 
research and development on this aircraft . . . the 
latest in a long series of Ryan achievements that 
have made aviation history. 


Today, backed by 32 years of active contribu- 
tion to aeronautical progress, Ryan holds more 
military prime contracts than ever before. With 
1 out of 6 employees an engineer, a scientist or 
employed in a supporting technical position, 
Ryan can capably perform the jobs that require 
special abilities in all phases of design and 
production of piloted aircraft, drone missiles, 
airborne electronics, weapons systems and high- 
temperature parts for every type of heat engine. 


Engineers looking jor a challenging future tuill find outstonding opportunities at Ryan. 


Another Example of How 

RYAN BUILDS BETTER 


• SAFETY 


fcrecd to and Vnosvn by the last two letters 
of its registration mimher, nainely. Obue 
King, and I will accordingly refer to it as 
such in im description of \sliat look place 
on the 16th |anuaty, 1955. On that day 
Captain E. ). 'Waits nas detailed to act 
as captain of Oboe King on Sight No. 
BEI )0 to Rome and .\thcns and snhsi^ueiit- 
ly on to Istanbul, with departure- time at 
10 a.m. Captain Waits had been employed 
as a captain by British European .Mrsvays 
since .\pril 1 946 and had had approximaiciv 
7.SOO flying hours of which 1.150 had been 
on Viscount aircraft. 

20. First Officer R. S. Barratt was detailed 


Bri- 


as first officer on the flight in questio 
1946 to 1950 he had been empl 
Skyneaysr as a Captain. lie had joi 
tish European .\irways In laniiary, 1951, 
as a first officer and had had 7.860 hours 
living experience at the date of the accident 
of wliich 995 hours were on h'iscount .\ir 
craft. Both Captain and First Officer held 

valid .\ir Line Transport Pilot'- ' ’ 

21. Captain W- - — ’ 


minutes before the 
off in order to carry 
and Captain W'aits 
First Officer Barratt 
.vould 


I their 


i and First 
iccratt s 


. . . for take- 
nit the nccessar;' checks 
decided, and informed 
of his decision, that the 
lilot the aircraft on the 


First Officer 

first leg of the journey to Home, i nis is 
a system frequently adopted in aircraft 
operated by British European Airways and 
Is approved bv the operator not only because 
it affords a rhethod of giving handling ex- 
perience to first officers, who are potential 
captains, but also because the Captain can 

22. i'isibilitv was loo bad for Oboe King 
to attempt to takeoB at the scheduled lirnc 
and it was not until about 11:20 a.m. that 
there was siifficinet visibility on the runways 
for the Captain to consider moving Oboe 
King from the parking place, which svas 
in block 18 at the extreme cast end of Run- 
way No. 1 or 28R. Captain Waits- being 
in ladio-tcicphonic communication with the 
Ground Controller, heard the periodical 
statements issued by him of the runway 
visual range at each of the two mnways in 
use that morning, namely Runway No. 6. 
or 15R. and Rimwav No. 5, or 10R, 

Tire minimum runway visual range laid 
down hv British European Airsvays as re- 
quired for a Viscount to takeoff at London 
Airport was 150 sards, this being considered 
the minimum ne’ccssarv to enable a pilot to 
keep hU aircraft on a straight course when 
moving along a runwav to takeoff. At 11:25 
Captain Waits infornied the Ground Con- 
troller he would like to start if the then 
runway visual range of 1 50 yards was main- 
tained and at 11:53 Oboe King was given 
permission to and did start its en^nes. 

23. Shortly after this Captain Waits in- 
formed the Ground Controller that he wish- 
ed to use Runway 15R and this was ap- 
proved. He had only once previously taken 
off on that runway, but chose it on this 
occasion since he was late and it ssas the 
nearer of the two runways in use. There 
was also some indication that it had the 
better visibility. He then received his air- 
ways clearance, or initial routing instructions, 
for Rome and at 11:38 a.m. received per- 
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Strong, self-locking threads 
for tapped holes in soft metals 

Tapped holes in soft metals have long preseiitnl problems to aircraft itianufiic- 
turers. Threads wear rapidly, are easily tlnmuged and are susce]5tible to stripning. 
Bushings made of harder alloys are a partial solution. Such inserts, however, nave 
a tendency to shake loose under vibration, or to back out when the bolt is re- 
moved. Tlieonly alternative is topo.sition them with a secondary fastening device 
such as a key or a "Dutchman" pin which then presents a difficult and costly 
service problem. In cooperation with aircraft and aircraft engine builders, ESN'A 
has develop^ a new bushing design which eliminates these problems. Type 2424 
bushings are self-locking externally and internally. They provide a one-piece, 
vibration-proof steel threaded insert that develops AN tensile lo-ads, is dependably 
self -retaining, yet can be readily removed with simple tools. 

Easily inserted in an NC-2 tapped hole, using simple tools, the type 2424 bush- 
ings are locked in place by the interference action of the patented Lok-Thred sys- 
tem, which reforms the socket thread to the equivalent of a perfect selective fit 
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Reference Generators, Tacliomeler Generators, and Alotor Driven Blower 
and Fan Assemblies, 


MANOF^ACTURING CO. 

aeionic division 


Your Rotating Equipment Specialist 

RACINE, WISCONSIN 




t 


«4 


• SAFETY 


the holding position for Runway 1SR. 

The Ground Controller at the same time 
asked Captain Waits to let the Controller 
know as a check when Oboe King passed 
the Control Tower and when it was clear 
of Runtvay 23R. The Control Tower would 
have to be passed to starboard at a distance 
of some 300 yards, whilst Runway 25R 
would have to be passed to port some 50U 
>atds beyond the Control Tower. 

24. Captain Waits and First Officer 
Banatt, who had never prcviniish’ taken 
off from Runway 15R, consulted the Aeiad 
they had on board In order to ascertain 
their route to I3R before moving off from 
their parking place. They observed that 
they simply had to proceed! straight for the 
full length of 2!3R in order to arrive at 1 3R. 
The pages of the Aerad which they consulted 
showeef the various turnings off 28R in the 
course of its length, including Runway 23R 
and the strip. 

There was no clear indication on the plan 
that the strip was not in use and none that 
it was obstructed at any point in its length. 

The Aerad was kept open hetween Cap- 
tain Waits and First Officer Banatt in the 
cockpit whilst Oboe King taxied to its 
assumed takeoff po,silion. but it was never 
again consulted either of them. Neither 
pilot attempted to count from the Aerad 
the turnings that would have to be parsed 
before the end of Runway 2SR was reached 
so as to be able to check the number as the 
aircraft passed them. 

25. First Officer Barratt at the controls 
concentrated on keeping the aircraft on the 
centre line of the runwav. Captain Wails 
also had a close regard to this, but also 
noticed green taxi li|hl.s noss his path from 
starboard to port and lead off down Runway 
23R. He saw no other green taxi-wav liglits 
and First Officer Barratt noticed none at all. 

1 am satisfied that the green taxi-lights 
leading to the end of the runway were 
switched on at the time and could have 
been seen after the junction with 23R had 
Captain ^V'a^ts or First Officer Barratt been 
concerned to pick them up. 

C^tain \\'ails was able to see the Con- 
trol Tower as he passed it and reported this 
as requested. Itc next reported passing 
Runway 23R as he had also been requested! 

26. The distance from the edge of the 
concrete at the entrance to 23R to the 
nearest edge of the concrete at the entrance 
to the strip is only some 1 50 yards, whereas 
the distance from the same edge of 23R to 
the end of Run wav 28R is about 1 100 vards. 

Notw-ithstandiiig this, both Captain M’aits 
and First Officer Banatt when Ihev came to 
the jiincHon between tbc strip and Runway 
28R thought thev bad come to the end of 
the latter. 

They both thought they saw ahead of 
them the end of tlie concrete, they saw 
something which so Far as width and surface 
were concerned appeared to he a runway 
on their port side, and ihcv observed that its 
magnetic heading was T30'. They both 
accordingly felt quite sure they had reached 
15R anJ Oboe king was swung round to 
port so as to be ready to takeoff. No steps 
were taken bv either pilot to check their 
position although they did observe a block 
number board on their port side, the number 
on which they could not read as it was edge- 

At the time in question, the fog was ex- 


tcemelv dark and the conditions were such 
as Captain Waits had never before experi- 
enced. Apart from a inilitarv transport 
operation in wartime First Officer Barratt 
had never lakenoff in similar conditions 
without the aid of lights. There were no 
lights, whether taxi-way or runway, showing 
on the strip at the time. 

27. Shortly before reaching its position 
on the strip Oboe King, pursuant to the 
pracTticc with turhine-engined aircraft already 
mentioned, was passed over from the 
Ground to the Air Controller. 

At 11:43 the pilot reported to the latter 
as being in the holding position on Runway 
15R whereas in truth the aircraft was on 
the strip. 

Runway visual range had then deteriorated 
to 100 yards on 15R so Oboe King had to 
await ah improvement. Whilst taxying to 
this position Captain Waits had heard con- 
versations between Ground Control and a 
Trans-Canada Consicibtion which, owing 
to bad visibility, was returning from Runway 
lOR to the parking place via Runway 05L, 
which in the reverse direction is 23R and 
crosses the -strip towards its north-eastern 

At 1 1 43, whilst waiting m position at the 
strip. Captain Waits thought he saw the 
Constellation and reported to the Air Con- 
troller that he saw it cross the takeoff end of 
!5R and enter lOL, i.e., cross In front of 
Oboe King and turn to the right in the direc- 
tion of the parking place from which Oboe 
King had come. 

In fact Captain Wails did see the Constel- 
lation, but he saw it at the intersection of 
Runway 23R and the strip and not at the 
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Waits thotifht he «as. 

I discuss later u'hcther these messages 
about the Constellation should have iiidi* 
cated to the control officers that Oboe King 
was not in tact svhere it had been reported as 


f. At 1 1 :4S n 
reported as 


visual I 




? to tabeolt which 

clear and that there were no other tasjing 
aircraft, lie then commenced his takeoR 
along the strip and uhen about to become 
airborne crashed into the bairii 


and the t 


ttmg tc 


m the 1 


if [he crash the ; 

s told tl 


r Con- 


This request by the Air Controller had been 
promptM by a Icicphoiic call to him from 
tlic Runway Controller al the beginning of 
1 5R, who could not see Oboe King, but who 
from the sound of its engines had thought 

bls"at ^''intersection w'ith ftimwav ?5R. 

I wni discuss later whether the Aumsoy 
Controller should have suspected there was 


t he took when he took it was too late to 
ic prevented the accident. 

29. TTie Runway Controllci heard the 
ind of the crash and reported this to the 
• Controller at once. The alarm was 

rt^'knew Otoe^King'had takenoff on 
: strip and vision was obscured by the 
originally given 


did not reach the sc 


In o 


asequCT. 


D. DISCUSSION OF THE CAUSE OF 
AND RESPONSIBILITY FOR THE 
ACCIDENT 

iO. In the course of the Public Inquiry 
it became clear that the cause of and re- 
sponsibility for the accident could only 
rest in w-hole or in part with fa) Captain 
Waits or Captain Waits and First Officer 
Barret (h) the Ground or Air Controller on 


I will consider each of these possibilities 

n!”captain Waits was in command of 
the aircraft at the time and «as. in accord- 

As between himself and First Officer 

what*had'hWCTed and in'^hring his evi- 
dence. which he did frankh' and clearly, 

could not hut admire to absolve his first 
ufficei from am’ measure of cesponsibililv. 

12. It is clear' that no accident would have 
happened but for the fog. It is also clear 
tlut both the Captain and First Officer 
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had they been in doubt there were various 
methods available to them oF checking where 
they acre which they would no doubt have 
used. 

The question, however, is whether in the 
0110001.1130003 then prciailiiig they should 
have allowed themselves to Iw so confident 
of their position that they did not seek any 
cheek to make certain that their confidence 
was well founded. 

3}. In bvour of both pilots it can be said 
t^t there was no positive mark or sign 
visible to them to indicate that thev were 
not in the correct position to takeoff, that 
the strip was, so far as width and surface 
material were concerned, indistinguishable 
from a runway, that its magnetic heading 
was correct and that before takingoff, Oboe 
King had been specifically informed in 
answer to an enquiry that the runway was 

H. As a^inst these considerations, hoss'- 
ever, both pilots appreciated that in proceed- 
ing from tlieir parkine place along Runway 
2SR to their assumed takeolT position thev 
liad been moving in conditions of very poor 
visibility resulting from a dark fo|. 

It is commin k-nowledge that m foggy 
conditions it is difficult to judge distances 
and easy to imagine things at or near the 
extreme range or vision which are not in 
fact what they appear to be. 

In my judgment Captain Waits should 
not have relied, as he did. without any other 
check upon what he thought he saw in llie 
dark fog to be the end of the concrete of 
Runway 28R, even though this was coupled 
with the existence on the right compass 
heading of the concrete surface of the strip. 
The conditions for takeoff which confronted 
him when he turned into the strip were 
such as he had never previously experienced 
in London Airport in that there was a dark 
fog and there were no runway lights to 
assist the takeoff. 

tiad he not been over-confident I find 
it difficult to believe that he could have 
mistaken the 1 50 yards distance from the 
entrance of Runway 23R. which he correctly 
identified and reported to the Control 
Tower, with the distance of about 850 yards 
which he should have traversed after leiving 


way 
if the Acrad 


I5R. 

He did not make a Ml use 
Landing Chart; he could, had bi 

Ihc green taxi-’way l^hts, at intervals of 80 
yards, leading on from the junction with 


V 23R 


3 the c 




takeoff. 

He cnuld, when he saw no taxi-way lights 
nd no runway lights on the strip, 
nmunicated with the Air Controller 
and asked for these to be switched on. 

It is also true that he could, had he been 
in any doubt, have checked his position 
accurately by approaching nearer to the side 
of the strip so as to have been able to read 
the numbers upon the block number board 
which he did notice edgeways on at the 
side of the strip. 

I do not feel, however, that in this re- 
spect alone he could be ci 


blocti number boards ate small, peculi 
London .Airport, and their 
readily appeal to pilots, who 
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leaking like a sieve? Whether 
your problem is in the basic de- 
sign or compound, it’s time to 
call a Parker representative. 

Parker field engineers are 
trained trouble shooters. There 
is one in your area. From Parker 
you can get exactly the right 
O-ring and gland design for your 
specific application. 

Osmpare Parker O-rings with 
my other make. You'll find that 
Parker O-rings are precision- 
molded of superior compounds. 
They have been developed as the 


re.sult of years of experimentation 
to provide the proper elongation, 
tensile strength, compression set 
ratings, resistance to oils, fuels, 
chemicals, and high and low tem- 
peratures. Laboratory and service 
tests make sure that all raced 
characteristics are held. 

Call your Parker representative 
for assistance. Mail the coupon 
for /ree technical bulletins about 
O-rings. 
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pccted to [cnieniber tlic numbers if read 
and must check them bv reference citbec to 
the Control Tower or a detailed plan in 
their .\crad. 

55, My conclusion therefore i.s that so 
far as Captain W'aits h concerned he made 
a mistake due to ovcnconlidence. fJo should 
haw checked hs position, and his omission 
to do so was a cause of the accident. 

56. First Officer Barratt was not, of 
course, in command of Oboe King. 

ITe uus, however, controlling the aircraft 
and had the same opportunifv for obsers's- 
tion as had his captain. I tiave anxioiisty 
considered whether the presence of Captain 
\5‘aits in command of tfic aircraft can com- 
pletely exonerate First Officer Barratt. but 
I do not think that such a conclusion would 
be right. 

If the argument were accepted that in 

officer could rely exclusively upon his captain 
taking full responsibilitv. I think there might 
be a serious nsk of a reduction in the high 
standard of care at present exercised bv. and 
indeed expected of, first offictis. Since 
First Officer Barratt was in physical control 
of the aircraft he should, m my opinion, 
have satisfied himself that he was in the 
right position before he tookoff; the position 
might be different had he expressed doubts 
as to his position to his captain and been 
over-ruled bv him. 

In mv jmlgment, Fiist Officer Barratt was 
as equally over<onfidenC as Captain M'aits 
and like him should have checked his 
position before takingoff. I find that his 
over-confidence was also a cause of the acci- 
dent, though his responsibilitv was less than 
that of Captain Walts. 

37. In dealing with the above matters 
I have not relied upon or mentioned the 
lack, on or near to the entrance to the strip, 
of any of the various marks on the ground 
referred to in Paragraph 9 above or of the 
notice boards and sign posts, referred to in 
Paragraph 10 above, other than the block 
number hoard. I have excluded the lack 
of these various indications, which might 
have caused doubt to those in the aircraft 
of their position, because of the lack of 
uniformity at Loudon .\irport at the time 
of the accident to which I have made refer- 
ence in Section of this report. 

It was difficult enough when members 
of the Airport staff were giving evidence 
for them to remember what particular notice 
boards or marks were to be found at or 
about the entrance to anv particular runwav 
and I am ^uite satisfied that no pilot, using 
London Airport amongst manv others, could 
hope to memorise the various differences. 

Moreover the lack of uniformity, to which 
pilols using Loudon Airport have become 
accustomed during the manv changes con- 
sequent upon its rapid development, has 
not imnatiirallv led them not to place too 
much reliance upon the absence or presence 
of any particular marks or notice boards. 

Nor do I think that those in the aircraft 
can be blamed for not having noticed the 
absence of the Runway Controller’s caravan. 
In any case this would base been some 70 
yards from the side of the nmwav and, in 
the conditions of fog prevailing, might not 
have been visible. Moreover the exact posi- 
tion of the caravan at the beginning of 
particular runways is subject to some varia 
tion. as I was able to observe during mv 
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I think i should hirtl.tr add that the 
Minisirs- of Tianspoit and Civil Aviation 

ilSiil 

any of the r.msvays even in condition, of 

'’"i-rLcsetontinP, 


70 yards 'to the cast of the edge of R 


Had the Controller been able to |isc 
on the two loud speakers connected to the 

he might have realised that whereas Oboe 
King had reported that it was at the hold- 
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"3s not visible (rom his carasTin nor could 
Its engines be heard. 

Hie Controller in question fianklv ad 
nutted that had he beard Oboe King'.s re- 
port of its position he would iinniedialch 
have inloniit-d the Tower that the airctal! 
was not where it had reported itself to 
be and the accident would hast heeu 
prevented. 

It is noteworthy that once Oboe Kina 
had started its talceoff the Controller wo' 
the first person to realise that sointlliiiia 
was amiss. He heard Oboe King rneisi 
clearance to takeoff and expected to sec 
the aircraft turn on to 15R Runway. Id 
fact he did not see the aircraft and'htaid 
w'lrat sounded like a \'iscount's engines com- 
ing from a south-castcrlv direction. Hi 
immediately telephoned to the Control 
Tower as a result of which the .Air Con- 
troller spoke to Oboe King while it wa- 
actually running down the strip, a mattir 
of seconds befoie the trash as I hau 
already narrated, but this intervention wj- 
then too late 

I am satisfied that \Ii. r. Riihardoin. ih, 
Runway Controller on duty at the time, was 
in ito way to blame for what i«riutred anti 
that hjs inaction in not reporting the jl. 
sence of Olxre King at the trite takeoff 

S osition for Runway HR was not a maltsr 
jr which he can l>c held responsible. In 
tny opinion his duties in conditions of had 
visibility were more than anyone, however 
competent and careful, could reasonahU 
hope to discharge to the fitll and I make 
a recommendation to meet this later in 
this Report. 

40. -At the heating it was argued that in 
more tlian one respect the action or inac- 
tion of the Ministry of Transport and Civil 
Aviation, the owners of London .Airport, 
was responsible for and a cause of tin 
accident. 

In the first place it was suggested that 
the entrance to the strip should have horns 
a white painted ctoss upon the conciels 
in accordance with Paragraph H of the 
"Rules of the Air and .Air Traffic Contrul” 
in Schedule II to the -Air Navigation Ordti. 
1954. 

The relevant part of this rule provides 
that "at an aerodrome which has one nr 
more runways, clearly visible white crosses 
shall be displayed at each extremity of a 
runway which becomes until for use." It 
was amued that the strip was a runvvav 
which had become unfit for use and that 
accordingly white crosses should have been 
used at its extremities. 

It was further pointed out that when the- 
runway was originallv closed a white cross 
had been painted on the concrete at more 
or less the position occupied by Oboe King 
when waiting for takc-on clearance. 

I do not consider this argument sound 
since the strip, although it had once been 
a runway and in some respects still looked 
like a runway, vyas not in fact at the ma- 
terial time a ''runway" within the meaning 
of the rule. The word "runway" must. I 
think, on its true construction, mean some- 
thing which is normally used for the take- 
off and landing of aircraft and this was in 
no sense the use nude of the strip at the 
material time. There is a somewhat similar 
provision in Annex 14 to the Convention 
on International Civil Aviation, which, in 
Part A'. Chapter ? at Paragraphs ?. 4. 1 
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cross to indicate that any part of the inou- 
ment aaa of an aemdtnme is iinSt for the 
mos’cment of aircraft. 

'the strip «as- however, not unfit fox tfic 
movement of aircraft for the purpose rrf 
tavying and was in Fact rnnsidcrably used 

ft cannot flicrefore be said that tlicrc 
was any departure from this Standard. 

■FI. more serious chatEC against the 
Ministry Was that there should base been 
QOM nrarlts, or riiiisvav designation mark' 
ings on each ninivay at the airport. This 
is provided for in Part N'l, Chapter 2, 
Paragraph 2. 2. 2 of the same .\nncv !-t. 
and is also a Standard. A Standard is a 
practice which by definition "is recognised 
as necessary for ihc safety or rcgrrlarts' of 
international air na'igatidn and to which 
Ihc Contracting States will conform in 
accordance with the Consentinn; in the 
ev'crrt of impussibtlllv of compliance noli- 
liration to the Council is compirlsorv nndet 
•Article 5S of Ihc Consention.'' 

The United Kingdom is one of the Coit- 
tracting States and Ihc Mirristry should 
accordingly have complied ssith this particn- 
lar SlatidaVd. 

Vo notification of the impossrlinitS' nl 
compliance had been given, not was it 
arened that eornpitatsce was in fact impos- 
sible, It was admitted before me on behalf 
of the Ministry that there had in fact been 
a failtire to comply vsith this partienlai 
Standard and it ssas argued on behalf nf 
Captain Waits and Firal Officer Barralt 
that, had Ihc Standard been complied with, 
the absence nf QOM marks on the strip 
woirld have indicated to them that tlivv 
were not ois a trtnway. QDM marks arc 
intended to assist the pilot in an aircraft 
about to land and are not used for the 
prrrposes of takeoff. 

Whilst it is just possible that, had QDM 
marks been in position on all the nmwavs 
in use at London Airport, the absence of 
such marks on the strip might base caused 
Captain Waits and First Officer Barratt 
to have had some doubt as to their posi- 
tion. I find it rmpussrlrle to satisfy irry- 
self that srrch a result would have liccn 
probable. 

I accordingly cannot find tliat the ab- 
scnce of QDM marls was a cause of the 
accident. 

42. There is a further Recommendation 
in .Annex 14 to the Convention on Inter- 
national Civil Aviation of considerable im- 
portance. This is ermtained in Part VI, 
Chapter 2, Paragraph 2. 6. I. 

It is tetommended tliat a longitudinal 
marking consisting of a continuous svhitc 
linc six inches wide should be painted 
.along the centre line of all paved taxi-ways. 
It is jumsted that, if this RccommeniJa- 
tiim haf been eanied out, such a white 
line down the centre of the strip would 
have been a dear indication to those in 
Oboe Kin| that it svas not on a runway 
and the accident would have been prevented. 

It is possible that the existence of such 
a white line would have pres-nsted the 
accident, though I do not fed able to find 
this with any certainty. 

The Ministry had given considerable 
thought to whether or not this Recom- 
men^tion should be adopted both at Lon- 
don Airport and elsewhere in the United 


To.the one engin 
in.lop whp Js.plM 
to fnake a change:. 



Here at F&irohild, Research 
Specialists, Design Engineers, 
Thermodynamists, Compressor and 
Turbine Designers, Development 
and Staff Engineers are experiencing 
the advantages of seeing their own 
ides.s reali.scd in a new plant and 
Gas Turbine Laboratory, Our 
expanding programs are matched 
by the newest and most modern 
equipment and facilities required 
for advanced engineering. Your 

our immediate personal 
attention and response. 

Please contact: 

Felix Gardner 


A y 






■ieilCINE M8 limiNf CDRPOMTION 

Fairchild 


Proven ability in ve.seareh, 
advanced design or 
will be matched by the 
opportunities at Fairchild 
Engine Division. 


AVIATION WfEK, Oelebei 10. 1955 


• SAFETY 



001^ 

... the development 
of NUCLEAR AIRCRAFT 
at CONVAIR-Fort Worth 

Progress is being made in the Applied Nuclear 
Field at CONVAIR — Fort Worth — in nuclear 
analysis, design and experimentation, including the 
fields of shielding, radiation effects and nuclear 
aircraft technology. 


As an integral part of General 
Dynamics Corporation's program of 
pioneering in Nuclear Fields. CON- 
VAIR’S activities afford inviting 
opportunities for engineers and 
physicists to enter into Nuclear 
Development at its i 
advantageous stage. 



CONVAIR’S Nuclear Program offers highly rewarding 
career opportunities both by way of professional accomplish- 
ment aitd personal income. A contpany-sponsored. in-plant 
program enables candidates to earn graduate degrees in Nuclear 
Engineering. 



For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. RR 
Fort Worth, Texas 


Kingdom and had decided against it for 
reasons which are discussed later in the 
section of this teport dealing with my 
recommendations. 

\\'hatcver mav be the right conchision 
whether or not this Recommendation should 
on general grounds have been complied 
with, I do not think it possible to find that 
the Miiiistrs- and those svho are responsible 
for London' .^irpott tan in any way be said 
to have been lacking in care or foresight in 
not anticipating that, in the absence of 
such a continuous white line, an aircraft 
would, in conditions of bad visibility, have 
attempted to takeoff from the strip in 
mistake fur a lunss'av. 

4T, Some evidence was given at the in- 
quiry tliat on three separate occasions in 
had visibility the pilots of aircraft tasying 
either ailing Rumvay ’SR or Runway 2SR 
had. on coming to the junction with the 
strip, moincntarilv doubted their position 
and thought that the strip might in fact be 
a mnway. Nothing happened in any of 
these three cases since the pilot in question 
ivas able to make sure of liis position, 
almost as soon as the doubt occurred to 
him, in one wav or another. None of these 
three incidents, if incidents they can be 
called, was ever reported to the authorities 
responsible for the airport. 

The Ministry and airport authorities 
are fully conscious of the undesirability of 
a lack of unfformits in the markings .and 
sign posts and other indications of positinn 
in use at the airport. Some of tlie lack 
of uniformitv has been due to the dei’clop- 
ment of the airport since the war which 
is still nut vet completed. 

But notwithstanding the undesirability nf 
lack of nniformitv I cannot find that either 
the Ministry or the authorities at the air- 
port through what the\ did or omitted to 
do as regards the markings or sign posting 
of mnwavs, tavi-wavs andT the strip can be 
held responsible tor the most umisnal com- 
bination of ciiemnslanccs which led to the 
present accident, or can be said to have 
caused such accident w ithin the meaning of 
the word "cau.*" in P.atagraph 9 (17) of 
the' Civil .•\viatioii (Investigation of .Acci- 
dents' Regulations, Nsl. 

■15. Questions of cniisatioii arc notori- 
ously difficult both in fact and in law and 
in emisideiing the word "cause" in the 
Regulations just mentioned regard must be 
hae? to the euntest In which the word is 
used. I have- found that the failure of 
Captain Wails to make a check as to his 
positinn Kfore he took off was a cause of 
ihe accident and I have made a similar 
finding regarding First Officer Parratt. 

Since ! base also reached the conclusion 
that nothing done or omitted to be done 
by Ihe Ground and ,\ir Controllers, the 
Runway Conticiller and the Ministry and 
those responsible for the airport was a cause 
of the accident within the meaning of the 
niird ''cause ' in the Regulations, It follows 
that there was no other material cause than 
the failures of Captain kVaits and First 
Officer Barratt. 



fO»T WOSIK 


C O N V A I R 

A giVISION OF CINERAl DINAMICS CORPORAIION 
FORT WORTH, TEXAS 


F.. QUESnONS ,\ND .ANSWERS 
■16. The questions asked the Court by 
the .\ttomcy-Gencral were as follows: 

1. What was the cause of the accident? 

2. AA'as the accident due to the act or 
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I^OWER 

^ ^TEEEING 


provides 
faster, safer 
maueuverability 


Loixl and Haskel are plonccra in the design 
and'development ai power steering. With the 
advent of jet airci'sft, it was necessary to pro- 
vide the pilot with controls that would insure 
foster and safer ground maneuverability. 
l^ud was the originator of the first package 
assembly including power steering cylinder, 
^teering control valve, shimmy damper, 
damping orifices, and thermal temperature 
compensators all in one unit assembly. Loud 
was the first large volume p 
rotary output assembly stei 
has now become one of the la 
of power steering for aircraft in the country. 
"Producing Today ... Tomorrow’s Aircraft 
Requirements" has resulted in many “firsts)' 
An example is the design and development 
of electrical control for power steering, to 
replace all mechanical connections between 
pilot and nose wheel. Now the pilot has closer 
control than ever before obtained, with con- 
siderable savings in weight and initial cost, 
as well as installation and checkout time in 
the airplane. 



"PRODUC/NG TODAY. ..TOMORROW'S AfRCRAFT REQU/REMENTS" 


H.W. LOUD MACHINE WORKS, INC. 

DEPT. 11 

969 EAST SECOND STREET . POMONA. CALIFORNIA 




Searchlight Section 


BUSINESS OPPORTUNITiES EQUIPMENT - USED or RESALE 


Immediate Delivery 

^R1820 "* RlV3o’'" 

R2000 RT340 R985 

ENGINE WORKS 

i IIUNQUBS 

H© 

FOR SALE 

Executive C-47 

Sperry A-12 Autopilot 

lude Conuol — Good Radio — Alrelair 
EXTRA ENGINES 

Price: $125,000.00 
BACON CORP. 

2t-46FI}|ieAirtraf( 

Available for long term lease or 
lease purchose orrongement. 

loa Standard propo. lull de-lcine oqulp- 
oll w«ioM. 

International Aircraft 
Maintenance Co. 

R-^n Twin Buimiizfi 

800 hours TT, Zero rime taclory reiroou- 
tocturod cosines. ARC-15D Omol, Glide 
Poth, ITVR.36, T-IIB, ARC-LF, ARG- 
ILS. L-2 Auropilot with opprooch coupler 
Odd oltitudc control. Price $68,000.00. 
Availeble eboul October ISth. 

ATLANTIC AVIATION CORP. 

FOR SALC 


UNUSUAL 

OPPORTUNITIES 

can be found each week in the 

SEARCHLIGHT 
SECTION OF 
AVIATION WEEK 

LOCKHEED LODESTAR 
W. CLAYTON LEMON 

"Take a Heading for Reading” 

FOR THE BEST 

MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 
READIISG AVIATIOIV SERVICE. INC. 

MVNICIPAI. AIKFOBI Fbono S-UU RBADENG. FENNSrLTANlA 


FOR SALE 
or LEASE 

immediate Possession 

• 

67,000 SQ. FT. 
LOCATED ON 
MAJOR AIRPORT 


Here's on unusual plant 
located in New Jersey on 
hub of East's major markets, 
that cannot be beat for effi- 
cient operation at lovest 
possible cost. 

I^MODERN, ALL-STEEL 240x280 
FT. BUILDING 

★THREE 80-FT. CLEAR-SPAN 
BAYS, EACH 22,000 SQ. FT. 
WITH 22 FT. CLEARANCE 
★20-FT. WIDE DOORS 
★DESIGNED FOR EFFICIENT 
LOW-COST OPERATION AND 
LOW-MAINTENANCE 
★LOCATED IN THE HEART OF 
AVIATION LABOR POOL 
★50-Ft. WIDE RIGHT-OF-WAYS 
DIRECTLY UP TO EXISTING 
RUNWAYS 

★COMMERCIAL SERVICE AND 
U.S. NAVY LABORATORY AS- 
SURE MAINTENANCE OF EX- 
CEPTIONAL FACILITIES 
★CAN BE CUSTOM-FINISHED 
TO MEET ANY REQUIRE- 
MENTS 

★VAST CLEAR-SPAN BAYS FOR 
STRAIGHT-LINE PRODUC- 
TION AND MATERIALS-HAN. 
DLING 

★EXCEPTIONAL EXPANSION 
POSSIBILITIES 

★UNUSUALLY FAVORABLE 
TAX AND LEASING PICTURE 


for complete intormation, pfione, 
wire or write immediately! 




GARIBALDI 

ORGANIZATION 



77 River St. • Hoboken, N. J. 
HO ]-33IO«REclor2-717l«MltchBll 2-789} 
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Super-92 DC-3 

ready in October 
with your choice of engine* 
Super-92 

Pratt & Whitney R1830-75, -94, R2000 
Wright R-1820-56, -72 


Custom 1 8 

Conversion 



CUSTOM D18S 


mmediately Available 


Remmert-Werner, inc. 


Lombert Field 


St. Louis, Missouri 


WANTED 


AIRPLANES WANTED 

170'r, Atro ^auBODcltn, Twin HovU^, 


We Buy DC-3 and C-47 
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REMMERT-WERNER, Inc. 


BiOBCHCBAFT 


OXYGEN EQUIPMENT 

SALES A SERVICE 
lECUlATOtS - MASKS - VALVES 


UEP AERO 


a^ECUNM, CALirODNI* 


AIRCRATT DEALERS 


PERSONU »d EXECjlTIVE^ AIRCRAFT 
GRAUBART* AVIATION 

S7t N. MI«hLion, Chleef*. MOhevk 4-7190 
"WE OWN THE AIRCRAFT WE SELL" 


PARTS & SUPPUES . 


BC-l LODEsflo REECt 






WHAT CATEGORY OF 


AIRCRAFT ENGINEERING 


- . . Nuclear, Operatioi 
Research, Electronics, 






sayed $222.82 per flash-welded ring! 

USING AMERICAN 
WELDING SHAPIf 


Ask for free F<ieilrti«t CotaloQ. Fi^d out 
v>hot Amorkon W«ld>nf 


H«n if saothcr Amerismn VuUhw n»t4-roti«d wqi o B (hot k 
«**ing money for a leadicf ■ii ra faow»rm~ o< i«s wronli nifio**. 
By forming tail flash bme-woMrag a mg from (Itta tba^. a 
bc»sy and expenuva casting is eliminated. OaMd ring 2. 
pounds of meui wassased and machining ttsao sui irt iniEf 
This added up to a whopping 
a single order — a typical example at 
what American Velding it doing for 
fahricatort of circular weldmenn muJ 


A special milbrolled shape may he just 
the answer to >our problem, Call or 
write today — American Welding's 
Industrial Products Division will be 
glad to work with you. 




AMERICAN 

WELDING 


• SAFETY 

conditions in n-tiich raim'ay visual tango is 
being astertained and tepoiled, the Ground 
CoiitTollcr should not hand oset control 
of turbine-cngiiied aircraft until they have 
reached cither the mn-iip position ot the 
takeoff position fot the particular ninsvay 
in be used. 

50. The Runivay Coiitiolleis at London 
.\irport clearly have a >ery useful function 
to petform in conditions of bad visibility. 
In such circnmstanccs, however, they have 
more to do in mv opinion than thev can 
hope always to cam' out to their complete 
satisfaction and in consequence their value 
is thereby so much reduced. 

It would, in my opinion, be a svisc ptc* 
caution if clearance for takeoff was never 
given in conditions of had visibility by the 
Control Tower to anv aircraft until the 
Control Tower had rcceis-cd from the appro- 
priate Runwav Controller a telephonic re- 
port that the aircraft was in the proper 
takeoff position for the runway in question. 
I accordingly recommend that tins practice 
lie adopted for the future In conditions of 
bad visibility. 

51. [ would add that the recommenda- 
tions in Paragraphs 49 and 50 arc of gen- 
eral application and are not limited to 
conditions at luindon ,\irport. 

52. During the es'idence of Captain 
Waits I asked him whether he svas satis- 
fied with the minimum visibility for take- 
off of 150 sards laid down by Britisli 
F.iiropean .'kirwavs for London .Mtpoit. 

His answer svas that be thought it rather 
loss- and lhal he sstnild prefer the figure 
of 600 vards, which is the minimum visi- 
bility for landing, since 150 yards would in 
the majority of cases be quite inadequate 
for a pilot to take avoiding action should 
there be anv obstnsclion on the rnnwpv. 

He made it clear, however, that he hud 
no fault to find with the minimum ot 150 
yards, provided that it was possible to be 
absolutely sure that there was no obstruc- 
tion in tTic svay. as would be the case for 
esamplc when .ASMI or some similar radar 
clcsace svas in operation. 

53. The minimum visibility for takeoff 
at Loudon .hirport laid dosvn bv British 
Kuropcan Aiesvays for Viscount .\ircraft is 
(a) based on the assumption that the run- 
way is free from obstruction, (h) designed 
to ensure that the pilot can keep his aircraft 
on a straight course, and (c) afsvas'.s subject 
to the decision of the captain of the aircraft 
himself. 

In other words, notwithstanding the ex- 
istence of the minimum visibilitv, the cap- 
tain is free to decide svlicther in all the 
circumstances lie should or should not 
takeoff. 

Ilie course of Oboe King along the strip 
np to the moment of impact was perfectly 
straight, as was demonstrated by the wheel 
marks on the concrete, and accordingly 
confirmed the suitability of the miniminn 
so far as keeping a straight course is 
concerned. 

I do not consider that the most unusual 
facts of this accident are sufficient to justify 
a recommendation that the minimum should 
be increaMd. The concurring factors leading 
to this accident are most unlikely to he 
repeated and should be tendered well nigh 
impossible if my abose recommendations 
are put into effect. 

54. The final question which has excr- 



. . . when you apply for an engineering [ob at Marquordt, one of 
the leaders in the field of supersonic [et propulsion. Set your sights 
sky-high I At Marquordt, you'll be a creative port of the team that 
is accomplishing Speeds . . . Altitudes . . . Acceleration . . . never 
before dreamed ofi Look up. ..with Marquordt! 


marqu¥i|f 


AIRCRAFT CO. 


16551 SATICOY STREET ■ VAN NUYS. CAUFORNIA 
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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SCOTT AVIATION CORP. 


PRESSU^E^IT 7^: 
OXYGEN REGULATOR 
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lueslon 


WHEN THE HEAT’S ON! 




Trent- Pioneer in Welded Tubing 


Since il was fomed nearly 15 years ago, the Trent 
Tube Company has led the welded tube industry in 
new developments to bring you better quality stainless 
pipe and tubing. 

Trent was first, for example, to commercUlly pro- 
duce welded tubing using a helium-gas shielded arc 
and nonconsumable electrode. This process, called 
TBENTWELD, was used exclusively by Trent for 
seven years, although today all welded stainless tubing 
is made by the inert-gas shielded method. The 
TRENTWELD process produces an exceptionally 
sound weld, free from gaseous inclusions and without 
contamination from extraneous metal. In fact the 
chemical and physical properties of TRENTWELD 


tubing are as good or better in the weld zone as in the 
body metal of the tube. 

Recognizing that the uses for as-wclded tubing were 
limited primarily to ornamental applications, Trent 
also led in develojring and improving after-welding 
processing methods. Today Trent's cold working, 
annealing, pickling and passivating, testing, and in- 
spection operations are unsurpassed in the welded 
tube industry. 

Now, with Trent's new patented Contour-Welding 
process — another major and exclusively Trent devel- 

less pipe and tubmg available anywhere when you 
specify TRENTWELD. 




Contour-Md 

a major development In stainless pipe 


Big news for stainless and high-alloy pipe and 
tubing users! It's Trent's brand-new, patented 
C'onfour-TVe/t/jng process that brings you the true 
uniformity of welded pipe and tubing, plus com- 
plete absence of weld bead or undercut. Contour- 
Welding produces a pipe and tube so smooth, so 
uniform that the weld is practically imperceptible. 

And it means improved physical properties . . . 
better finish . . . elimination of cavitation corrosion 
or erosion. Fiated or flanged ends ace smoother, 
too. In fact, by whatever test you choose, Trent’s 
Contour-Welded pipe and tubing will outperform 
any other pipe or tubing. 

Here's why - Contour-Welding makes use of all the 
best features of the original Trentweld process — 
uniform stainless or high-alloy strip . . . controlled 
inert-gas shielded arc welding . . . absence of any 
filler rod. But there’s one uital difference. In 
Contour-Welding the weld is made at the bottom 
of the formed strip. Gravity works to pull down 
the molten weld metal until it perfectly matches 
the contour of the pipe. 

Like most good ideas, Contour-Welding sounds 
simple. But until Trent redesigned and rebuilt 


their mills, no equipment had ever been made to 
allow continuous welding at the bottom of the pipe 
or tube. 

Wider ronge of grades available - Improved phy- 
sical and metallurgical properties afforded by 
Contour-Welding make it possible to produce 
welded pipe and tubing in grades and sizes not 
readily available before in acceptable quality. 
Now, for example, you can get Contour-Welded 
Hastelloy, Zirconium, Zircoloy, Titanium and 19- 
9-DL grades. 

Try Trent's new Contour-Welded pipe or tubing for 
yourself. Whether it’s for corrosion or heat resist- 
ance — pressure or mechanical applications, you’ll 
find Contour-Weld best. Prove it. Ask for a sample, 
and give it any test you like. It’s the quickest way 
to satisfy yourself that Contour -Welded pipe and 
tubing outperforms all others. And remember, it’s 
made by Trent — tube mill specialists. 



Why Trent's Exclusive Contour^Wald Process means smoother welds . . . 






TRENTWELD 


STAINLESS STEEL TUBING 




DROGUE PILOT RIDES RED 




To practice collision course interception — the new one-pass 

radar-controlled attack technique— the RCAF needed “something fast and high to shoot at”. 

Avro Aircraft supplied modified CF-lOOs which tow specially designed drogues attached to 

12,000 feet of cable. The planes are painted a vivid fluorescent red so they won’t be mistaken for the target. 

Practicing this new collision course attack or the grim business of repelling enemy planes, 

Avro Aircraft's CF-lOOs are the mainstay of Western Hemisphere defence. Men of the RCAF patrol 
Canada’s northern approaches on a 'round-the-clock alert in these mighty all-weather night interceptors. 
Avro Aircraft’s CF-lOOs add deadly striking force to the air defences of the free world. 

No other all-weather night interceptor in service today can equal them for power and range. 
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Traffic Gains Spur New Route Patterns 


CAB leans toward strengthening regional lines; 
three major ca.ses await decision from Board. 


By Craig Lewis 

tVashington— The healthy prosperity 
of the airline industry appears to be 
licr.ilding a new .ipproach in federal 

•As traffic, resenucs and profits con- 
tinue their pliciionicnal rise during 
(see p. 117). a trend to greater 
fonipctition .ind a streiigthening of the 
smaller trunk carriers is shaping up in 
.1 series of major route cases under e-on- 
sidetation by the Civil .\cronaiitics 

\\‘ith subsidy a diminishing factor in 
trunkline operations and with la.st vear's 
worries about narrow profit margins 
snh.stantially cased. C.M5 appears set 
on a course of strengthening the na- 
tional air p.ittcm by inttoducing more 
competition and by building the ic- 
gional carriers as major competitive 
factors on the routes long dominated 
by the Big Four-.^mcrican .Airlines, 
Eastern Air Lines, Trans U'orld Air- 
lines .ind United Air Lines. 

Major Cases Before CAB 

Indications of the new approach are 
seen in a variety of ways, including the 
lifting of nonstop restrictions and the 
trend away from the old reliance on 
interchanges to provide new sersiccs. 
But the fiisic esidcnce lies in the ssa\ 
the Board decided the New York-Chi- 
cigo case and is handling three other 

• Tlie New Yotk-Chicaeo Case, de- 
cided last month, cstablislicd Capital 
Airlines as a major competitor in the 
New York-Chicago and other large pop- 
ulation m.irkets in the East (A\\' Sept. 
12. p. 159). In this case. CAB .ilso 
'tTcn|tliened Northwest Airlines' po- ■ 
silion on its transcontinental route. 

• The Denser Service Case, now await- 
ing C.AB decision, deals with the need 
for nav cast-wesf scrsicc at Kansas 
City. Denver, Salt Like Cits' and Reno. 
Nc\', (.AW Aug. 8. p. 99)! .An exam- 
iner has letomniendcd new routes for 
Continental .Air Lines and Western 

• The Northeast-Southwest Case, also 
before the Board, concerns sericc be- 
tween cities in the Northeast and the 
Southwest and scrsicc to .several points 
in the South (AW Sept. 5. p. 95). The 
txamintr has recommended the 
.strengthening of Capital and ncu- com- 


petition among American, Eastern aiul 
TWA. 

• The New York-Florida Case, in 
which hearings have just closed, is con- 
cerned with possible new competition 
for Eastern and National Airlines on the 
rich north-south routes along the East 
Coast. This ease offers a \arietv of 
possibilities for cerh'fication of a new 

Capital u’as the major winner in the 
New A'ork-Chicago Case. C.AB decided 
to remose restrictions on Capital’s op- 
erations ss'hich will let the carrier oper- 
ate nonstop ser ices bchsccii New York 
and Chicago, Toledo, Pittsburgh and 
Detroit. It also chose Capital for 
competitisc sersice between Philadel- 
phia and Cles'cland and Detroit. 

The carrier was awarded a new New 
York-Rochestcr-Bulfalo-Detroit route 
competitive with .American .Airlines. 
These awards, coupled with the appeal 
of Capital's new Vickers Viscounts, arc 
expected to boost the carrier’s standing 
on the major eastern routes. 

In its decision, the Board also 
strengthened Northwest in the Chicago 
market by permitting it to use the mid- 
west point oil its transcontinental 
flight. Northwest also was picked to 
furnish new competition on the New 
York-Dctroit route. 

Adjustments were made iu the routes 
of Eastern. United and TWA to im- 
prmc service at Detroit. Philadelphia, 
Pittsburgh and Ft. Wavne. 

Tlic Board cited twci basic reasons 
for its findings: 

First was the need for mote com- 
petition, which the Board felt could 
licst be furnished by the regional carrier 
—Capital. 

Second w.is the need for strengthen- 


ing Capital's route structure. The same 
thinking applied to the Northwest 
awards. 

The Denver Scrsicc Case is the next 
one up for decision. 1 his one deals with 
the east-west service needs of Kansas 
City. Daner. Reno and Salt Liikc City 
on routes between Chicago and Los 
Angeles and San Francisco. A basic 
question is that of competition for 
TW.A at Kansas City and United at 
Denser, each an east-west monopoly 
and main base for the carriers. 

Fovor Regional Carriers 

The examiner favored two small 
tiimklines for new service in the area, 
lie would giie Continental a Chicago- 
Kansas City-Dcnver-Los Angeles route 
and fill in a gap in Western's route 
structure with a Denver-Salt Lake City- 
Reno-San Francisco route. 

Continental still requites subsidy sup- 
port for ib operation and Western is 
the smallest trunk airline not receiving 
subsidy. The new routes would sub- 
.stantially strengthen both carriers. 

In addition to building the economic 
position of the two artiets, the ex- 
aminer felt that they would be better 
able to suppK the regional type of sers- 
ice required by the cities involved. A 
major complaint from the cities is that 
llnitcd and TWA’s transcontinental 
schedules are made for the convenience 
of passengers from the East and West 
Coasts and result in some very awkward 
arrival and departure times in the Mid- 
west and Rockv Mountain areas. 

Ill favoring Continental and Western, 
the examiner turned down applications 
of United for Kansas Citv and TWA 
for Denver and fas'oted the strciigtlicn- 
ing of the smaller carriers as competitors 
of the big tnmk lines. 

Hie examiner also advised C.AB to 
icmovc restrictions on American which 
present it from operating nonstop serv- 


Pan American Copter Ser> ice 

Pan Amcric-an Airways aimonntrf last week that, in an agtcciiiciit with New York 
•Airways, it will offer its passengers helicopter scrs'ice between Nesv York Internationnl, 

Under die plan, wliicli Tstill subject Cis-n Aeionontics Board approval, the 
sinittle service will be mailable to all passengers arriving at either laGiiardia or 
Newark who hold Pan American reservations out of New- York International. 

The plan also grants Pan Ameiican passengers lower faies-S5 between Idicwild 
and LaGiiardia and S5 between Idicwild and Newark— than New York Airwavs regu- 
larly charges for the imis-S-4.09 and S8.6-*. The S-55 helicopter flights will be 
ojicrated every lioin on the boor except between II p.in. and 7 ajii. 
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ices from certain c-.istcm cities to Los 
Angeles and San L'rancisco ami offering 
compcKtion to United and TWA on 
the routes. 

This ease offers the Board a cleat 
choice between added competition 
among the large carriers and added com- 
petition for the large carriers from small 
regional carriers. 

More Competition 

In the third case, the Northeast- 
Southu'cst Case, the issue is not so 
clearly drawn, but there is ample oppor- 
tunity for the C.\B to strengthen re- 
gional route structures. 

The findings of the examiner in this 
ease favor both greater competition 
among the big four and mote compe- 
tition from a smaller line. He recom- 
mends that American be allowed to 
compete with Eastern for the Houston- 
New York market and that Ea.stcrn be 
allowed to ctack American's monopoly 
on the New York-Dallas/Ft. Worth 
market- He would also allow TW.A to 
compete with American at Tulsa and 
Oklahoma City. 

On the East Coast, the examiner 
fmors the strengthening of Capital as 
a competitor of Eastern, lie would 
amend Capital’s route stnjcture SO the 
(rimer could operate effectis-eh- between ' 
N’esv York and Atlanta and Ne«- Or- 
leans -ia both Pittsburgh and W'a.shing- 
ton. Capital now operates in tlic area, 
but its routes ate so scrambled it is 
eliminated from competition. 

The best prospect among those left 
out of the examiner’s recommendation 
is Delta Air Lines which senes most of 
the points involved in the South and 
Soutnwest and wants badlv to get into 
the New York inarket. 

New East Route Approaches 

The fourth case, dealing with Nesv 
York-Florida routes, is just out of the 
licaring stage and months away from 
decisions. But if offers a variety of ap- 
proaches in dciclopmcnt of the East- 
ern route pattern. 

Eastern and National, which have 
been bitter competitors for traffic along 
the East Coast, are now fighting to- 
gctlier to keep a third carrier out of the 
ictv rich New Yotk-Rorida market. 
With Eastern claiming second place 
among domestic trunk carriers and Na- 
tional reporting opcr.itint rcicnucs of 
S6.604.576 on S4S.616.468 total rev- 
enue for Fiscal 1955, there isn’t much 
doubt that there is room for another 
carriCT on the route. 

Right now, the strongest contenders 
for the route arc Northeast .Airlines, 
r.clta Air Lines and Capital .Airlines. 
Northeast, along with Colonial Air- 
lines. has a limited route structure in 
the northeastern area. 

Certification of either of the small 
carriers would take it off subsidy and 


Viscount to Bermuda 

The British Overseas .Airways Corp. 
will place a Vickers Viscount turboprop 
aiilinci on its New Tork-Bcnmida run 
beginning Nov. 12. 





jointlv bv BOAC and its Caribbean sub- 
sidiars-. Briti.sh West Indian Airways. 
The 'sector from Bcmmda to Port of 
Spain, via San Juan and Barbados, will 
be the responsibility of BWIA. 

BOAC also will operate a daily New 
York-Bermuda tourist-class service with 
Lockheed Super Constellations arid bus 
plans fur a similaTlv-scbcduled first-class 
service, beginning in inid-Ianuary. 


turn it into a major eastern carrier, just 
as certification of National on the 
same route fiic years ago brought that 
carrier to its present strong position. 

Colonial’s deal to merge with East- 
ern is currently before the Board, and 
if it goes through. Colonial will be 
eliminated from the running. 

National has made a public offer to 
take over Northeast, but the smaller 
carrier d(x:sn’t want anything to do witli 
sue)} a deal, at lea.st until a decision is 
rtxiched in the New York-Florida Case- 
Delta Seeks New York 

Capital and Delta are the two re- 
gional carriers whose route structures 
fit into the New York-Florida route 
most easily. Delhi is making a major 
effort to get into the New York market, 
and Capital would like to add the long 
route to its predominantly short-haul 
pattern. 

TWA and United arc after a small 
segment of the route. They want to 
connect their eastern terminals and op- 
erate over the heavily traveled Washing- 
ton - Baltimore - Philadelphia - Newark - 
New York-Boston route now shared hi- 
Eastern and American. 

Eastern and National have applica- 
tions in the case to strengthen their 
own routes along the East Coast. 

The remaining six applications call 
for new services the CAB is unlikely 
to grant. Pan American World .Airways 
is asking for a domestic route between 
Boston and Miami. Braniff Airwavs 
wants an East Coast route which would 
be entirely outside its western area of 
operation. 

Riddle Airlines wants the Board to 
certificate it for passenger service along 
its present cargo routes, and Resort 
Airlines would like to become a 
scheduled operator. Two nonschcdulcd 
operators. North .American Airlines and 
Peninsular Air Transport want certifi- 
cates for scheduled sers’ice. 


N. American Airlines 
Loses Right to Name 

Los Angeles— North .American Air- 
lines, fighting to retain the use of its 
name, last week lost the second round 
of a legal battle with North American 

Tlic U.S. Court of Appeals for tlic 
9th District unanimously upheld a 
lower court ruling which granted the 
airframe manufacturer an injunction 
restraining the non-scheduled airline 
from use of the name. 

Tlic non-schedul(td carrier announced 
immediately afterwards it would appeal 
the decision to the Supreme Court. 

North American Aviation, Inc,, first 
petitioned for the injunction against 
Nottli American Airlines and affiliated 
companies and airline officials in Au- 
gust, 1951, U.S. District Court Judge 
Pcitson M. Hall ruled in favor of the 
airframe manufacturer and the case W'as 
then appealed to the circuit court. 

Last week. Judge James Alger Fee of 
tlic Appellate Court delivered the 
opinion which supported in full Judge 
itall’s findings. 

The ruling proliibits tlic non-sched- 
uled carrier and affiliated companies 
and individuals from using the name 
"North American" in any phase of 

Use of the name "North American" 
by the airline has confused tlic public, 
the court said, misleading numerous 
people into believing that a connection 
exists between the carrier and the air- 
jilanc builder. In adopting the phrase 
"Flv the North Anicrit-an Way." they 
have relied upon tlie good will and 
reputation of the airplane manufacturer 
and "have spent money freely and in 
tremendous sums to encourage the be- 
lief that tlicy were North American 

He pointed out that the airplane 
manufacturer has used the slogan, “The 
North American Wav." cxtensivelv 
sincf some time in 1941. 

Use of tliis slogan and of a sr-mhol 
similar to the one used by North 
•American Aviation is "conclusive evi- 
•dcncc" that the airline was doing all it 
could to identiR' itself with the airplane 
builder and "capitalize on the reputa- 
tion which plaintiff had built up under 
this exclusive name.” Fee said. He 
added: 

"North American Aircoach Systems, 
Inc., is nothing but a ticket drummer. 
Therefore, in advertising itself as North 
American Airlines, it is not only appro- 
priating from plaintiff, but it is also 
falsely describing itself to the public." 

Fee said the airline has pursued its 
course persistently and has entirely dis- 
regarded all warnings. "The hands they 
stretch out in prayer are unclean,” he 
added. 
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Airline Profits Double in First 6 Months 


Washington— Profits of the U. S. 
scheduled airline industry increased 
10056 for the first six months of 1955 
over the same period in 1954. 

Industry net profit after taxes 
amounted to S59.758.000 in the first 
half of 1955-double the 519,868,000 
reported for the 1954 period, according 
to the Air Transport Assn. 

An .ATA consolidated industry sum- 
inarv for the first six months covering 
43 certificated member airlines reports 
first quarter profits of $9,253,000 com- 
bined with a second quarter net of 
$30,505,000 in making up the record 

Industry- observers predict 1955 will 
be a record profit year for the airiines. 
The phenomenal first quarter provided 
the impetus. Tlic trend was maintained 
in the second quarter, profits up 24% 
over the same period in 1954, and there 
is every indication that the high level of 
business will be retained in tlic s(Kond 
half. Passenger traffic, as usual, pro- 
vided the bulk of the business with a 
19-4% gain to 11.630,366,000 revenue 
passenger-miles flown from January 
through June of 1955. 

Sixteen carriers, representing two of 
the six industry- segments, accounted 
for 97% of the total profits. The 13 
domestic trunklines earned a net profit 
of S29.73S.000 on total operating reve- 
nues of $549,769,000. U. S- carriers op- 
erating international or oy-cnieas services, 
yy-hich incitidcs nine of the trunklines 
yvith international divisions plus Carib- 
bean .Atlantic Airlines and Pan Ameri- 
can World and Pan .American-Gracc 
Airyy-ay-.s, netted another $9,193,000 


from gross rcv-enucs of 5187,294,000. 

The ATA report shoyved the income 
and rey-enues of the otlicr four industry- 
segments as follows: 1 3 local service 
airlines earned a net profit of $219,000 
on total operating revenues of $26,723.- 
000; nine .Alaskan airlines, $675,000 
and $10,817,000; three helicopter air- 
lines. S141.000 and $1,626,000; ,ind 
two territorial airlines, a net loss of 
$208,000 w-ith gross revenues of $3,- 
411,000, 

Industry- gross rey-enues totaled $779,- 
640,000 for a gain of 15% over the first 
six months Of 1954. 'Ihe industry is 
dominated, of course, by the 13 trunk 
airlines yvhich again, along yvith their 
international operations, brought in 
95% of the business. The domestic 
trunklines grossed $550 million on 
yihich they realized a net operating in- 
come of $59 million (AW July 11, p. 
12). A forecast of year-end results indi- 
cates rey-enues exceeding $1 billion, net 
operating income of more than $100 
million, and profits of $75 million for 
the domestic scheduled trunklines. 

Significant development in the air- 
line financial picture is the elimination 
of dependence on the government for 
subsidies. In the first half of 1955 only- 
three of the trunklines received anv sub- 
sidy and tliat had been reduced by- 65% 
from a year ago. Even service mail pay 
:iccounted for less than 2% of the total 
revenues of the tninkline group. 

The local service carrier group has 
materially rcdticed its reliance on fed- 
eral subsidy yy-hich prey-iously amounted 
to half of their income. Passenger r<ne- 
nucs and other income is being in- 


creased by feeders and in first half had 
climbed to 60% of all tcvciyucs. 

International and overseas operations 
of U. S. airlines still account for the 
largest share of subsidy payments, but 
this segment of the industry- is making 
great strides toyvard reducing subsidy- 
needs. Subsidy payments to the group 
so fat this year oi $10.8 million have 
been 57% less than in the same period 
of 1954. At the same time, total icvc- 
Hues gained 10% yvhile the operating 
costs w-ere held to a 9% gain. AVitfi 
the returns in the third quarter, yvhich 
was a record summer season (AW Oct. 

sured of new highs in profits. 

Helicopter operators, yvhich include 
Chicago’s Helicopter Air Sery-ice. Los 
.Angeles Airways and Neyv York -Air- 
yy-ays, have repotted gains in all cate- 
gories of traffic revenue. Federal sub- 
sidies. how-ever, are still requited and in 
the first half amounted to 80% of total 
rey-enues. Other outstanding revenue 
gains; passenger service climbed 300%, 
express 240% and freight, 100%. 

Tlte two ttmitorial air carriers, 
Hayvaiian Airlines and Trans-Pacific 
Airlines, were the only group that failed 
to shoyy- a profit, repotting a net loss of 
$152,000 in the first half. Operating 
expenses outstripped rey-enues yvliich ic- 
mained constant at $3.4 million. Nine 
-Maskan airlines also are struggling yvith 
the problem of increasing cxpenscs- 
Revenues gained 18% over the preced- 
ing year, but expenses increased 23%. 
The Alaskan group made a profit of 
$675,000 on revenues of $10.8 million 
in the first half. 


Revenues and Profits During First Six Months of 1955 
For Scheduled U.S. Carriers 


$$9,736,000 

9,193,000 

219,000 


187,294,0( 
26,723, 0( 
10,81 7,0t 


They «.« Am<ricin Airlintj, Branrll Airway., Colonial Airline., Della Airline., Ea!(!r^°AWi«rf*lilMl 

Tran. World Airline, and United Airline*. Four trunklines operalins donreslic serrice. only are Capital, Continental, Norlhea.l and 
Western Airlines. 
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TWA Loses Move to Bar Rizley 


'Die Civil Aeronautics Board has re- 
jected a move by Ttans M'orfd Airlines 
to bar CAB Chairman Ross Riziev from 
voting on the reopened trans-Atlantic 
final mail rate case and has refused the 
carrier’s request for rceonsideration. 

Trans World Airlines sought to dis- 
qualify Rizley from participation in the 
case bn the grounds that he was Solici- 
tor of the Post Office Department at a 
time when the Department was in- 
volved in the ease. 

The disqualification mo\c came after 
the Board split 3-2 on the issue of a S3 
million T\VA tax rcscrs’c. CAB de- 
cided not to allow the deferred tax 
icscn’e as an expense, and Rizley voted 
against the TWA position. 

TW'A pointed out that Rizlcv served 
as Solicitor of the Post Office Depart- 
ment from March to December, 1953. a 
period when the mail rate case was 
pending before the Board. CAB answers 
that the specific tax matter was not an 
issue in the case in that period. 

The Board points out that T\VA 
didn’t move for disqualification until 
after the ads’crsc ruling was made. 
"TWA might have been placing it 
both ways," said the Board, "or might 
have had an afterthought, and there is 
no effective way of determining other- 
wise in a situation such as this.’' 

CAB also rejected a TW’.A request 
that Chairman Rizley be disquafified 
from further consideration in the case, 
which is incomplete. TU’A c-an still 
file a motion to disqualifs on specific 
issues before they ate submitted to the 
Board for decision. 


The Board denied 1A\'A’s request for 
iccoiisidcration on the basis of argu- 
ments already coveted in its decision. It 
also pointed out that accounting prac- 
tices, no matter how well recognized, 
don't necessarily determine "sital sub- 
stantisc questions that arise under the 
rate-making and subsidy standards of 
our Act." 

"The all-important question before 
us is not accounting practice, but 'need', 
as that concept appears in ouc Act and 
has been interpreted bv the courts," 
CAB said. 

ICAO Group Proposes 
Air Traffic Revisions 

Rcsisions of rules governing air 
traffic control were proposed by the 
Air Navigation Conference sponsored 
by the International Civil Asiation 
Organization in Montreal, Canada. 

Here arc the proposals made to 
ICAO’s member states: 

• Amended mles of the air to bring 
under traffic control procedures a num- 
ber of flights now being made under 
\isual flight rules. The Conference 
also suggested an educational program 
to persuade pilots not to flv Vh'R 
whenever there is doubt about com- 
pleting the flight under those niles. 
The group also recommended increas- 
ing the controlled airspace to provide 
separate in-bound and out-bound 
routes, improvement of current air 
traffic services tcclmiques and inctcased 
use of radat. 



• .\rraogc a system of reporting "near 
misses" between aircraft in flight. The 
Conference said that the purpose is not 
to take disciplinary action against the 
pilots but to analyze tire "near misses” 
in order to a\oid them in the future. 

• Forward to ICAO the results of ex- 
perimonts with flashing liigh intensity 
liglits which increase chances of 
recognition under night flying or dull 
weather conditions, llic nesv lights 
soon will become mandators' for at 
least one ICAO meinbet. 

• Change the international mles to 
prohibit all flights in controlled air- 
space between sunrise and sunset un- 
less they ate carried out under air 
traffic control mles from the ground. 
This would present night flights being 
carried out under VFR ssithout spe- 

• Increase the distance aircraft must 
keep assay from clouds to avoid colli- 
sions. New standard ssould require 
forss-ard visibilils’ to be at least 5 miles, 
and distance from the cloud to be 
1 mile liorizontally and 1,000 feet ver- 
ticalls'- Present standards arc 3 miles 
for forward visibility. 2.000 feet for 
horizontal distance from cloud and 300 
feet sertical distance. 

Representatives of 29 nations and 
fisc international organizatirms at- 
tended the month-long conference. 

AAL Crash Blamed 
On Crew’s Inattention 

'lire crash of an American Airlines 
Consair at Springfield, Mo., probably 
ssas caused bs the cresv’s inattention to 
fliglit instruments and a possible sen- 
sory illusion, according to the Civil 
Aeronautics Btjard’s accident report. 

The CAB report found that the 
American Convair flight didn’t execute 
the Civil Aeronautics Administration 
approved VOR instrument apprcjacli 
procedure at Springfield but flew di- 
rectly from the station toward the air- 

Analysis of weather conditions in- 
dicates that visual reference with the 
ground was possible before the aircraft 
turned toward the airport, but it wasn’t 
probable at the required altitude. 

The accident occurted Mar. 20. 
1955. on American Flight 711, multi- 
stop Convair 240 flight from Newark 
to Tulsa. Okla. The flight stopped at 
St. Loui.s. then proceeded to Spring- 
field where it was cleared for an ap- 
proach. 

Ihe plane stmek the ground in a 
field about li miles north-nortliwcst of 
Springfield Municipal Airport. Eleven 
of >2 passengers, tlic copilot and 
stewardess were fatally injured. The 
pilot and all but one of the nmiaining 
passengers were seriously injured. 
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$24 Million Aviation 
Loan Goes to Ethiopia 

Ethiopia is receiving a S24 million 
loan from the Export-Import Bank of 
Washington for development of coni- 

T he monev vnll be used by Ethiopia 
to construct air fields and aviatioiv 
facilities and to purchase new aircraft 
for use on international and domestic 
routes. 

Ethiopian Air Lines, a state corpora- 
tion, currentlv serves Cairo, ,\tfien.s. 
Nairobi. Djibouti, -kden and Beirut 
from the capital, .\ddis -\baba. The 
airline also operates extensive cargo 
services within Ethiopia where ground 
transportation is difficult because of 
terrain and lack of roads. 

The loan will be repaid at 5'T in- 
terest in semi-annual installments over 
a tvventv vear period. 

Ethiopi.an -Air Lines, a state eorpora- 
erated under a management contract 
with Trans World .Airlines since it was 
organized in 1945. T\\'.\ supplies ad- 
ministr.ative. technical and mechaniral 
personnel .and has a stock interest in 
the corporation. 


CAB ORDERS 


D. Holcomb, [r., an iiismano 
on a roimdtrip flight bctvvcci 
States and Europe For purposi 
observation. 

Centra 


live United 


m-Deniso 


. Tex.. 1 


V inlcmi 


ecn Dallas and Mc.Mest 

It between .\idmore. Okla.. and Dali; 
lit\ of £1 Paso, Tex., pemiissioii to i 
cnc in Ibe 7'exas.Califomia interchan 



APPROVED; 

Agicemenh between .American .Airlines, 
carriers relating to inter-canier arrangements. 
ORDERED: 

Eastern Air Lines route consolidation case 
expanded to include Delta -Mr Lines’ appli 
cation for service to Nashville, Louisville 
and CincinnaU. 

Frontier .MrUnes’ final mall rate fixed at 
the rate proposed by the Board in its show 
cause order for the period starting Sept. 1 r. 
1954. 

Large Inegular Case record reopened to 
receive additional evidence from .Ml .Ameti. 


Surface-Mail-By-Air 
Rates To Be Extended 

'I'cmporary rates for the surfact-mail- 
bv-aif program will be extended by 
Civil .Aeronautics Board pending a de- 
tision on final rates for the Post Office 
Department experiment. 

Rates tor the eastern pottion of the 
surface mail program expired Sept. 30. 
Ihe Board proposes to extend them on 
a tcmpor.itv basis for sericcs behveen 
New York 'and W'ashington and Chi- 
cago, and between these three cities and 
points in Florida. 

Tlic rates paid the airlines for haul- 
ing surface mail are roughly comparable 
Id average air freight tariffs. 

When the Post Office experiment be- 
gan, C.AB set rates which expired Sept. 
30. 1954- These rates were subse- 
qucntlv extended for a year to allow 
added time for the collection of data. 

.\ final rate proceeding has been 
started, but hearings start Oct. 1 1 . and 
the Board will not teach a decision for 
several weeks after hearings close. The 
Postmaster Genera! has asked for in- 
terim rates to cover the period from 
Oct. 1 to the setting of final rates. 

The Board concludes that the request 
of the Postmaster General should be 
granted pending a full evaluation of the 
|)rogram for rate-making purposes. 

•Airlines affected by the order arc 
.American Airlines, Capital -Airlines, 
Delta .Air Lines. Eastern .Air Lines. Na- 
tional .Airlines. Northwest Airlines, 
Trans AA’otld .Airlines. United Air Lines, 
Slick .Airways, the Hying Tiger Line 
and Riddle .Airlines. 

Carrier Liability 
Increased to $16,582 

l.iabilitx of ait carriers for a passenger 
killed or injured on an international 
flight will be iiiaca.scd to SI6.5S2. dou- 
ble the present amount, under terms of 
an air protocol signed by a coiiffrencc 
of 26 nations at The Hague sponsored 
bv the International Civil .Aviation Or- 
ganization. Ratification by 30 countries 

'I he 58,291 limit now provided was 
adopted at the AA'arsavv Convention in 
1929 and governs the liabilitv of the 
air carriers. This international agree- 
ment provides that when an accident 
which causes injurv- or death to a pas- 
senger occurs there is a presumption 
of liabilitv- against the carrier. It is the 
responsibility of the air line to prove 
it was not negligent. 


Airlines Use Music 
ToDrown Engine Noise 

Use of tape-recorded music to diowii 
out engine noise is catching on with 
the U. S. airline industry. 

Nine carriers have installed, or arc 
testing. Travel Muzak taped orchestta- 
tlons which they tent for an average of 
eight doUats per month for each air- 
craft. 

Special music recorded at a frequency 
ranee higher than that of the engine 
noise is placed on a 35-lb. S460 APB-12 
tape reproducer made by Presto Record- 
ing Corp., Patamus, N. that fits a 
standard .AT R tack. 

United Air Lines is installing the 
Travel Muzak package on its entire 
DC-7 fleet and Pan American is having 
the machines installed on all of its 
DC-7CS. 

Other carriers using or testing the 
equipment: AA'estem Air Lines, Capital, 
Braniff. Avianca, Trans-Caribbean, Se.i- 
board & Western and National. 

Travel Muzak savs that it also will 
trv to sell coriwtatibns on installing the 
airborne musical dispensers on their 
business aircraft. 


SHORTLINES 


► British Overseas Airways Cotp. has is- 
sued a booklet for air cargo users list- 
ing rates, collect and C-O.D. services, 
valuation charges and insurance pre- 
miums from New York to 133 overseas 

► Riddle Airlines reports operating rev- 
enue of 53.279.301 for the year ending 
June 30. Net income after taxes vvas 
5359.251 compared with a loss of 5111,- 
672 on revenues of 52,296,998 in 1954. 
Total assets of the com|>auv inctcased 
tiom 51,064,270 in 1954 to 55.392,554 
this year. 

► Seaboard and Western Airlines has 
signed an agreement with Railway Ex- 
picss Agency providing for a single' way- 
bill from 15.000 points in the United 
States to major cities in Europe, the 
Middle East, Africa and the Far East. 
. . . Seaboard has signed a through 
freight agreement with United Air 

► Trans AA’ocld Airlines has started work 
on its S15 million Atlantic region 
maintenance base at Now York Inter- 
national .Aitport. The project is sched- 
uled for completion by mid-1957. . . . 
At the present time "rWA is scncdul- 
ing nine eastbound and nine westbound 
combination tourist-first class flights 
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EMPLOYMENT OPPORTUNITIES 



— mo 

'JU*» - the Cumberland 

Threshold through which the westward 
movement coursed almost two centuries 
ago is now the scene of modern pioneer- 
ing in the field of aeronautical develop- 

At the ARNOLD ENGINEERING DEVEL- 
OPMENT CENTER transonic, supersonic 
and hypersonic test cells and wind tunnels 
are probing new frontiers for aerodynam- 
ics. propulsion systems and guided mis- 
siles 

- for your own profes- 
sional engineering career. Pace your 
progress with the aggressive, stabilized 
research and development effort. 


ARO, Incorporated, operating contractor 
for AEDC, has a number of interesting 
engineering opportunities for staffing 
these laboratories. 

YouTl enjoy your work. . .and enjoy living 
in Tennessee's picturesque, resort land. 
r>!e 

Lee C. Kelley, Jt. ,Bo» 162, Tullahome 


ARO, INC:^ 

TULLRHOMf). TENNeSSSe 


Gas Turbine 
Engineers 

LIVE IN 

SOUIHERN CALIFORNIA 

Outstanding openings now 
fur quoliRed 

iir design specialists 

★ EXPERIMENTAL ENGINEERS 


with opportunities for supe- 
position of 

* PROJECT ENBINEER 

Steady employment in arnog. 
free San Diego, finest climate 
in the United States. 

Needed for responsible posi- 
tions in our rapidly expanding 
programs in gas turbine en- 
gines and airborne controls. 

BSME or AE plus 3 or more 
years' experience preferred. 
Liberal relocation allowances. 


Replies will be kepi confi- 
denlial. Write, giving 
resume o{ experience, to 

DALE A. COBB, DEPT. A-108 


SOLAR 



SAN OIEGO 12. CALIFORNIA 


Your Inquiries to 
Advertisers Will 
Have Special Value . . . 

— for you — the advertiser — and the 
publisher, if you mentioa this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable the 
publisher to secure mote advertisers 
and^more advertisers mean more 
information or more products or bet- 
ter service — more value — to YOU. 
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SCIENTISTS & ENGINEERS 



Now Republic Greatly Expands its 


Development 
and Experimental 
Activities 


Adding 425,000 sq. ft. of Floor Space 


Republic Aviation has undertaken a vital and huge expansion program 
for its development and experimental activities. Many new opportuni- 
ties at all levels oi professional experience are open to scientists and 
engineers. If you seek a position where your abilities alone are the key 
10 success, and where company growth facilitates your adconce* 
nierti, you owe it to your lulure to investigate these positions with 
Republic. 


The brge, modern building pictured above with 425,000 square feet 
odjoining Republic's Farmingdafe plants has just been added. A corps 

sirictions of any kind, unhampered by bidgbound tradition. New ideas 
being developed will be as record-setting as Republic's many past 
achievements in aircraft design, 


The fasl'broadening scope of these operations has created a large 
number of positions for men w-ilh a bent toward development w'ork. 
Why not make today a Fondmorfe in your coreer, by checking into 
the opportunities open with our staff of development engineers and 

surpassed; the pay scale is a model for the industry. Relocation 
expenses are paid. 


NOTE THESE REPUBLIC BENEFITS 



NEW AIL- EXPENSE-PAIB RELSCATION 



POSITIONS AM OPEN AT AU LEVEIS IN THE flSLDS OF: 


mBthomoties 
physiegl chemistry 


operational analysis 
electronics 
servo-mechanisms 
fire control 


missile armament 
aerodynamics 
thermodynamics 
stress analysis 


Convenienl interviews will be arranged. 


vibration S flutter 
Slrvelurol and 

mechonicol design 




Please forward complete resume to : 

Mr, R. 1. Bortner, Dept. C 
Assistant Chief Engineer 
Adminislralion 

ttE /awg/srwa/w 

FARMINOPAIE, 1. 1.,N.Y. 
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EMPLOYMENT OPPORTUNITIES 



MILWAUKEE 2, WISCONSIN 


is YOUR FUTURE as promising 

as a HELICOPTER'S? 


I We Ihink Ihe future of the helicopter is virtually 
unlimited. Why not make your future just ae 
promising? 

SIKORSKY, pioneer helicopter manufacturer, 

WEIGHTS ENGINEERS 
ELECTRICAL ENGINEERS 
STRESS ANALYST ENGINEERS 
AIRFRAME DESIGN ENGINEERS 


I to do important work In the fascinating and fast* 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men — offer excellent opportunities lo further your 
professional stalure. 

Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many 
benefits for themselves and their families. 


Send a eomplete 




SIKORSKY AIRCRAFT 

Bridgeport t, Connecticut 
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where but at RCA 

CAN AN ELECTRONICS ENGINEER 

r 

SOLVE SUCH WIDELY VARIED 



AVIATION ELECTRONICS PROBLEMS? 




CONVAIR F-102 

McDonnell f-ioi 

LOCKHEED P2V 

LOCKHEED F-94 

LOCKHEED WV2 

PIASECKI H-21 

LOCKHEED C-121 

DOUGLAS C-I24 




NAVIGATION • COMMUNICATIONS 
PRECISION BOMBING- FIRE CONTROL 


Saclie/or or Advanced Degiee m EE. ME 


Mr. John R. Weld. Em| 
Dept. B-2K, Radio Cor| 
Camder. 2, Now J«rte? 


RADIO CORPORATION of AMERICA 

ENGINEERING PRODUCTS DIVISION 
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EMPLOYMENT OPPORTUNITIES 


COOK RESEARCH LABORATORIES 

THE FtELD OF RESEARCH OFFERS Satisfying CAREERS 



•ng pari of a GROWING COM- 
PANr — .ilh OUTSTANDING 
PERSONNEL— al HIGH START- 
ING SALARIES — and EXCEL- 
LENT WORKING CONDI- 
TIONS <oala<t 
Mr. O. M. Holliday 


r 


V*. 


★ 


6100 N. 
SkokiB, II 



Business flying growth creates need 
tor Aircraft Designers at Cessna 
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at Lockheed in California 


These Design Engineers are working on the F-104 air 
superiority jet fighter. 

They are participants in an expanding program that covers 
virtually every phase of Aeronautical D^ign. 46 major proj- 
ects are in progress, including 13 different models of aircraft 
already on assembly lines. Aircraft in development include the 
Electra, first U.S, turbo-prop airliner. Classified activities are 
equally significant. 

There are sound reasons for these Design 
achievements: 

Under Lockheed’s Design philosophy, the Design Engineer 
makes major decisions on engineering problems. He works in 
an atmosphere of pronounced professional freedom. Original 
thinking, new ideas are welcomed and rewarded. Moreover. 
Lockheed emphasizes Design as a field that grows daily in 
importance. 

In career terms, Lockheed’s Design altitude anti 
diversified program mean: 

More scope for your ability with so many projects in motion; 
more opportunity for promotion because there are more upper 


echelon positions; more job security because Lockheed pro- 
duces such a wide range of aircraft. 

Lockheed offers engineers: 

Increased salary and overtime benefits; generous travel and 
moving allowances that enable you and your family to move 
to Lockheed at virtually no expense; a chance to enjoy life in 
San Fernando Valley. 

A report on "Maintenance Design of High Speed Aircraft” 
taken from one of Lockheed's monthly engineering and 
manufacturing forums is available to interested engineers. 
Address requests to Forum Chairman ). F. McDonald. 
Lockheed's expanding Design program has created positions 
at all levels in mechanical, electrical, hydraulic, power plant, 
controls and structures fields. A brochure describing life and 
work at Lockheed will be sent you upon request. Address 
E. W. Des Lauriers, Dept. DH-3-10. 

LOCKHEED 

AIRCRAFT CORPORATION • CALIFORNIA DIVISION 
BURBANK CALIFORNIA 




EMPLOYMENT OPPORTUNITIES 


ABRAMS 

INSTRUMENT 

CORPORATION 

Has opportunities for: 
PROJECT ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
Experienced in design and de- 
velopment of electro-mechanical 
precision instruments; 

Timing devices 

Photographic sequence systems 
Rocket fire controls 
Automatic computers 


/Uilrts 


comp(«(« 


rg detoi): 


:hnical background to: 

ABRAMS tNSTRUMENT 
CORPORATION 
606 E. Shiawassee Street 
Lansing 1, Michigan 


coordiaation 

era'."*'"™ 

DEVEI.OPMENT 


FLIGHT ENGINEERS 


PAN AMERICAN 
WORLD AIRWAYS 


ENGINEER 
SALES-ENGINEER 
POLYESTER RESINS 


Chemical Process Company 

Box 829, Redwood City, Calif. 


Co-PiloT Mechanic 




• CHIEF ENGINEER 

i Complete responsibility over all engineering activities including re- ; 
= search and development. Seasoned engineering executive with sound 
E educational bockground thoroughly familiar with electro-mechanicol 
i rotating equipment and systems in aircroft occessories lield. 


1414 Chestnut Ave., 
WAverly i-1700 

ACCESSORIES CORPORATION Hillside. N. J. 
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POSITION WANTED 




PAST TIMl WORK WANTED 


SfLLINC OPPOSTUNJT/ES WANTED 


LEGAL NOTICE 
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EMPLOYMENT OPPORTUNITIES 


OUTSTANDING 

ENGINEERING 

OPPORTUNITY 

graduole proficient or inleiested in 
one or more ol the following fields? 

• Aero-Thermodynamics 

• Internal Aerodynamics 

• External Aerodynomies 

• Ballistics 

• Ram Jet and Turbo Jet Test 
and Performance 

• Transonic and Supersonic 
Design and Test Operations 

• Turbine ond Compressor 

Sverdrup & Parcel, Inc. is engaged 
both nationally and internationally 
in design and consultolion of ad- 
vonced and unusual areonaulical 
lest focililies which require the 
theory and application of these 
special fields. The wide variety of 
our work, embrocing the design 
and review of industrial develop- 
ment facilities, offers challenging, 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 

sponsibility are dependent upon 
individualy ability cmd experience. 

ally attractive Employee Benefit 
Plan which iumishes insurance 
features and provides for retire- 
ment; paid vocations, holidays ond 
sick leove; overtime rates; and an 
employees' club which offers inter- 
esting social and practical values. 
Two accredited universities offer 
opportunity for advanced educa- 

Your lelfer of fnguiry will receive 
prompt attention and repfy, Please 
write to— 

SVERDRUP i PARCEL, Inc. 

Consulting Engineers 
.915 Olive Sf. Louis 1, Mo. 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 



GUIDED MISSILE DESIGN 

DESIGN ENGINEERS arc olfcrcd unequalled opportunities at Convair in 
beautiful San Dic| 0 . California, in component and systems design within 
these fields: propulsion, airframe, hydraulics, pneumatics, mechanisms, 
electronic packaging. These helds have created unusual openings for chal- 
lenging work on projects that border on the forefront of engineering knowl- 
edge. Skilled design engineers are urgently needed now to find answers to 
engineering problems m areas where the handbooks have yet to be written. 
CONVAIR offers you an imaginative, explorative, energetic engineering 
department ro challenge your mind, your skills, and your abilities in solving 
the complex problems of vital, new, immediate and long-range programs. 
You will find salaries, facilities, engineering policies, educational opportuni- 
ties and personal advantages excellent. 

Generous travel allowances to engineers who are accepted. Write at 
once enclosing fuK resume to: 

H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. tIO 


CONVAIR 

A Division of General Dynamics Corporation 

3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 

SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern 
California, offers you and your family a wonderful new way of life., .a way 
of life judged by mosr as the Nation s finest for climate, natural beaury, and 
easy (indoor-outdoor) living. 


AVIATION WEEK, Oc 


10, I9SS 




NORTH AMERICAN HAS BUIIT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 



North American Aviation Has llnequaiied Opportunities for 


ELECTRONIC, ELECTRICAL, INSTRUMENTATION 

ENGiNEERS and PHYSiCISTS 


North American oiiers you major projecle, advanced lacilities and experienced orgonixallon . . . 
where you can become a key figure in research, design and testing of the electronic and electro- 
mechanical components that will form the "brains" for airborne vehicles ol tomorrow. 

You con join the leading company in advanced aircraft design and production. To create a 
favorable climate for ideas, North American has eliminated the "coordinator." You work on your 
ideas — follow them through to completion. You may gain recognition for your efforts in the form 
of Patent Awards ond Suggestion Awards. 


SPECIAL OPPORTUNITIES: 


ELECTRIC MOTOR DESIGN GROUP: A new group i> now 
being fonned to design epectoUsed electric motors. This is 

and/or D.C. motor design esperience. You'll work srlth 

tors needed lor luture oircroft designs. 

FLIGHT CONTROLS GROUP: A newly fonned leclion of 
our Flight Controls Group wtll lackle speciol probleiru ol 
controlling fUgbi slability at supersonic speeds. Openings 
exisi cri oU levels of experience. Including teseorch-diieclive 
positiooi. You'll probe the fuluie in advonced slagee of 
research . . . particularly In the development and testing 


lemt ond components ... in the evaluotion ol Moch eensots, 

ENGINEERING RESEARCH LABORATORY: Nevr positions 
lor all types of eleclrlcol and electronic engineers exist ot 
all levels ol experience in out Hesecrch Laboratory. These 
positions hove been erected by North Amertcon's leader- 
ship In reseorch . . . you will lake up where our reseoroh 
has led. You'll work closely with 
engineers . , , on Ihe learn Ihal's engineering a 


ENGINEERING AHEAD FOR A BETTER TOMORROW 

ii ORTH A.MERICAN Aviation, inc. 
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DIAGONAL 


ROBINSON" 

WIRE TWISTER 

Faster, more cfRcient than 
. ever! The new, slcndernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
riaxTow, hard-to-reach places. 
Split-second whirlmE action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 

3-TOOlS-IN-l , , . pliers- 

cutters-twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 

T2" —for orsembly line ^2150 

9" ■ 2'on’’' 520.50 

RALPH C. ROBINSON CO. 

Box494W ND.SAcrAmantoIS.Cilif. 
rHIS AO APPEARS fVEPr WEEK 


ELECTRONICS 

Researcli Engineers 

4r New missile research, guidance 
ond fire control projects ore cre- 

tronies research engineers ot North- 
rop AIrcroft, Inc., America's first 
comporry in the vital development, 

weother end pilotless aircraft. 
it If your troining end experience 
qualify you for one of these chol- 

phone or wire collect; 

Mr, Reherr Ihinger 

Industrial Relations 
Northrop Aircroft, Inc. 

ir Expense-free Los Angeles inter- 
views will be arranged for guolified 
oppliconts. 

NORTHROP 
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EDITORIAL 


Static in the Control Tower 


A series of recent public blasts by niilitar\ and ci\il 
transport experts on the inadequacs of the present air 
traffic control sr-steni and the efforts toward future sys- 
tem planning are further indication of the growing 
crisis in airspace. These blasts were deli\ercd at the 
annual Radio Technical Committee for Aeronautics 
meeting in W'ashington by Lt. Gen. Joseph Smith, com- 
mander of tlie Military Air Transport Service which 
operates a sizable fleet of aircraft orer the domestic 
airways system, and Sam Saint, veteran .^merican Air 
Lines pilot, consultant to the Air Navigation and De- 
velopment Board and an indefatigable worker in the 
cause of better air traffic control. General Smith’s v iews 
were endorsed by Milton Arnold, operations vice-presi- 
dent of the Air Transport Association and another recog- 
nized authority on the subject. 

Future vs. Present 

A week later Civil Aeronautics .Administrator Fred 
Lee made a speech to business aircraft operators in 
Detroit reflecting the CAA partv line on the traffic con- 
trol problem. The RTCA blasts and Lee’s speech 
present some interesting contrasts tliat explain much 
of the military' and civil dissatisfaction with the CA-A’s 
past, and present attitude toward tlie federal airways 

Fred Lee spoke glovvinglv of a ten-vear "grand-scale" 
CAA planning effort aimed at meeting the air traffic 
control problem of the fiiture. 

General Smith warned bluntiv that the traffic con- 
trol problem is acute already and the current airvvav svs- 
tern is "inadequate aud obsolete" for even current 
combined civil-military needs. He called for eniergencv 
action immediately instead of more grandiose future 
planning. 

Fred Lee said CAA must prepare to meet the problems 
of the jet age. 

General Smith pointed out that the (ct age is here 
with thousands of military jets flying in the United States 
that must be integrated into tlie current air traffic con- 
trol system. 

Fred Lee e.xpressed concern that inadequate future 
airvvavs planning by CAA might "prove to be a stumbl- 
ing block to the indiistry" and throttle future growth. 

Radar Conversion 

Anv airline operations executive can tell him that air 
traffic control is now throttling future airline traffic 
growth. When the New York area bottleneck is jammed 
in instrument weather, airline traffic is delayed and 


stopped as far away as tlic Midwest, Miami and New 
England. During IFR weather the East Coast short 
haul airlines often run at an average ramp to ramp speed 
no faster than the Pennsvivania Railroad. 

Fred Lee says the C.AA answer to the problem is 
radar, radar and more radar. This must be encouraging 
news to the people who liav e been beating on C-A.A ever 
since 1946 to apply radar to traffic control problems. Not 
until 1952 did CAA begin to operate a radar traffic con- 
trol center. Only last summer it conducted a tvpical 
pigeon-holing, double-talking rear guard action in the 
•Air Coordinating Committee, blocking effective integra- 
tion of military air defense radar into a unified air liaffic 
control svstem. 

As Sam Saint points out so accurately, the technology 
in tlie avionics field has far ont.stripped the budget and 
poliev administrators. The major problems in organizing 
an effective traffic control svstem to handle today's 
traffic and planning its development to take care of to- 
morrow’s expanding vokmie are political, philosophical 
and financial, not technical. Until agreement is reached 
on the three basic problems raised by Saint there is 
little hope for welding the black boxes that arc now and 
soon will be available into an effective traffic control 
svstem that meets both civil and military needs. 

Public Debate Needed 

It is good to see these bitter debates over air traffic 
control emerging from behind the closed door committee 
meetings and panels into the fresh air of public debate. 

For the public ha.s a vast stake in the issue. Every 
taxpayer who helps pav for military airpowet in the 
belief that it will defend our country has a stake in air 
traffic control. Every citizen who buys an airline ticket 
and every corporation executive who travels in a company 
transport also has legitimate stakes in this problem. 

Above and bevond all this endless debate and tor- 
tuonslv-slovv progress toward a vital goal, lurk the twin 
spectres of a sieve-like ait defense and niid-ait collisions 
involving 40- to 60-passengct transports over tlie lieavily 
populated metropolitan areas that lie underneath the 
most congested air traffic centers. 

Ten-year ultimate goal studies ate necessary to keep 
pace with the rapid expansion of air traffic, but tlic air- 
.space control problem is with us now in a most danger- 
ous form. It requites immediate action along with future 
planning, if we are to avoid the twin disasters cited 
above. If CAA does not take the necessary action im- 
inediatelv. Congress will have to designate some other 
agency to solve the problem. 
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CERAMETALLIC 



BENDIX 


SOUTH BEND ' 


BRAKE IINING 

Performance Proven 

on the world’s 

fastest and heaviest airplanes 


Three years ago Bendix developed Cerameullir brake 
lining— an entirely new and fundamentally different kind 
of friction material for airplane brakes, eombining ceramic 
and metallic ingredients. 

Today Ceramctailic brake lining has proven itself under tbe 

the F looflhe B 52, the K.a-lS^nd many otbrr^.'lndu” 
ing scheduled airliners, 

Bendix Ceramelallic brake lining containa no resin or 
other organic maleriai. The result is amazing resistance 
to extreme heat witlioiu loss of friction, grabbing or 
rapid wear. 

Result — Ceramelallic lining lusts flve limes loneer — 
Gives Afly per cent more usable brake capaeilv — Cuts 
delining and relining lime in lialf. 
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C E SS N A - 1 80 — o n e ol America’s 
most successful business tools 

More and more Cessna 180’s are joining the executive staffs of our country’s 
progressive corporations. And they’re earning an executive salary by pro- 
viding fast, reliable and safe transportation. To the sales executive in a 
Cessna 180 — the whole country is his territory. Of course, aluminum mill- 
products from Reynolds play an important role in the building of this quiet, 
speedy, four-place traveller. 

Whenever aviation advances, Reynolds Aluminum advances with it. 
Every step in Reynolds production is geared to the requirements of all 
constantly progressing industries. 

Reynolds goes beyond meeting rigid material specifications. Reynolds 
technical services make a continuing contribution to customers’ design and 
engineering staffs — make Reynolds a part of many important industries 
rather than just a supplier. 

Write the Reynolds Metals Company, P.O. Box 1800-TJ, Louisville 1, 
Kentucky. Ask for full information about how Reynolds can serve you. 
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Reynolds technical handbooks and 
16mm. movies can contribute im- 
measurably to your training pro- 
gram and reference files. Write for 
complete index and details about 
this material, much of it available 
iwithout cost. 


See Reynolds New Progrom "FronHer ” — Sundays on NBC-TV. 


REYNOLDS 

MODERN DESIGN 



ALUMINUM 


HAS ALUMINUM IN MIND 



